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SUMMARY - 


This peper describes the ainezal ae pseies and i seudses mining and 
milling methods and related operating conditions in an important gold, 
silver, lead, and zinc producing area in Ouray, San Juan, and San Miguel 
Counties, Colo., embracing 250 square miles. . The area is eng. rugged, 
ranging in altitude from 8,000 to 14 000 feet. 


White men first penetrated the area in 1860, whet a ‘group known as 
"Baker's party” reached the Animas River at the present ‘site of Silverton. 
Difficulty with the Ute Indians and severe winter conditions forced the 
group to leave and discouraged prospecting until 1870 when a: second party 
reached the area and succeeded in producing 27 tons of ore yielding $150 
ec ton in gold. In 1874, a treaty with the Indians opened the way for 
settlement, and mining was established. The total production of recovered 


gold, silver, copper, lead, and zinc from al to 1947 in. the three counties | 7 


is valued at $347,057, Ob. 


The greatest nine OF the total production of metals has come from 
Quartz veins in a series of volcnnic flows and tuffs covering. the area 
and comprising a blanket 4,000 to 6,000 feet thick. The igneous rocks were - 
laid down upon an old. erosion eaepcce and are underlain by Paleozoic and 
Mesozoic sedimentary rocks ond pre-Cambrian metamorphic rocks. The- entire - 
series hos been intruded in mad Tertiary time by volcanic quae and larger 
intrusive MASSES « 


Because of the great differences in relief generally, aiwiae is con-" 
ducted through long adits to a depth of nearly 3,000 feet below surface ‘in 
Places. Walls of the veins generally stand well, and shrinkage stoping is 
the most common method of mining. a 


As virtually all of ‘the ore is sulfide below the zone of oxidation, 
flotation is the common method of milling. Generally, where gold is 
important, provision is made for its removal by jigs. Bulk concentration 
or the ‘sulfides is practiced. at smller mills, but the larger operations 
mke a selective lead and zinc concentrate or a ped, Zinc, and copper. 
concentrate. ° | 


INTRODUCTION | 
This paper is one of a series on the aia resources of the nation. 
It briefly describes the mineral deposits and discusses mining and milling 
methods and rclated operating conditions in an important gold, silver, lecd, 


end zinc producing area in Ouray, San Juan, and San Miguel Counties, Colo. 
The area, comprising several districts, is part of what generally is know 
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as the San Juan region and embraces about 250 square miles extending in 
generel from Ouray on the north to Silverton on the south and from the San 
Juan-Hinsdale County line on the east to Ophir on the west. 


Published reports have been drawn’ on freely, and this informtion is 
credited in the report; however, most of the operating data have boen ob- 
tained direct from the operators through field contacts. It is planned to 
suppicment: this ee PeECE i ae accel Setaites cline ‘on pager, 
mines ane | 
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duction piatiotice were ada ae ae ects che 


. PRYSICAL FEATURES AND COMMUNICATIONS 


The | aren undor ‘Aaecuseions (fies. 1 and 2) covers ‘about 250. square 
miles between Ouray cn the north, Silverton on the south, the Hinsdale-Sean 
Juan County line on the east, ond Ophir on the west. This ig about 2.5 
percent of the ‘area generally referred to as the San Juan region; however, 
sg is the prineipal ts of most of the. minore.L. procust tone’: PDS 


The entire aren. is fone wigose. sees in ‘altitude Pech 8, 000 
to 14,000. fect, and.comprises. many dissecting, dcep, stcep-wolled canyons 
and basins, sharp peaks, and jagged ridges. Many slopes are covered with 
coarse talus slides, and glaciation has left numerous nmorainal denosits 
and. cirques in the canyons. Numerous smmll lakes ore found at higher 
altitudes. The. Continental Divide passes through the southeast portion .of 
the area, The northeast portion drains into the Uncompahgre River, the - 
northwest portion into the San Miguel River, and the southern portion into 
the Anims River. 


“Below timberline, which ranges between 11,000 and 11,500 feet in 
altitude, slopes, particularly on the southern oxposures, ‘are: covered with 
fir, spruce, and aspen. Above timberline the surface generally is. bare. 


The climte may be considered rigorous. Heavy snow generally begins. 
to accurmlate in October and remins until summer. Large patches on 
northern slopes often rermin throughout the sumrer. Mining is often severely 
hampered by these extreme conditions, and prospecting is virtually impossible 
during 6 to 7. months. of. the ycar.. A -reiny-season occurs during July and 
August. . Because. cf the epuneaey: Cia aaa water for ea and are 
is plentiful. “ io 7 


Supervising engineer: Bureau oF Mines, Denver, Golo. 
¥/ Mctallurgist, Bureau of Mincs, Denver, Colo. 


od 


5/ Suvervising engincer, Economies and Statistics Division, Denver, Colo. 
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The area (fie. 3) is very sais: setved by ‘roads, except between Ouray, 
Silverton, and Telluride. A narrow improved but: unpaved highway, U. S. 550, 
connects. Ouray: and Silverton by way of Red Mountain pass at an altitude of 
11,000 Peet. | Although Telluride is only 10 miles in.a direct line from 
Ouray, it is necessary to travel 53 miles over a graveled road by way of 
Ridgeway and Plecerville. to reach it. These highways cre kept passable 
throughout the year. County- and company-miintained roads from the mor 
towns and highweys permit access to mst‘of the operating mines; however, 
many smiler mines cannot operate. during the winter because of snow. Aerial 
tramways at several mines. serve to. piuneaapere ore, men, and supplies between 
the mines and mills. . 


_ he area is served by narrow-gage railroads at Silverton, Ouray, and 
Telluride (fig. 3). A branch of the Denver, Rio Grande & Western extends 
south from Silverton to Durango cnd Alamosa. A branch of the Rio Grande 
_ Southern cxtends north from Ourny through Ridgeway to the standard-gage 
railhead at Montrose. A. branch from Bigsewny extends to eases 


“HISTORY AND PRODUC TION 


Negaysiake to Henderson 6/ the first white men to enter the San Juan 
Mount2zin region were a group of prospectors known as "Baker's party". 
They reached: the Anims River in the summer of 1860 and located in Baker's 
pork, now the site of Silverton. Overtaken by a hard winter and harassed 
by the Ute Indians, many es but the rest escaped over the mountains. 


The early experfence of Baker's  Ceant ten discouraged, Smsaiaee: further 
attempts to prospect the territory; however, a party sent out by Governor 

Pile of New Mexico in 1670 discovered ond successfully operated the Little 

Giant on the north side of Arrastre Gulch. ‘Twenty-seven tons of ore yielding $150 
a ton in gold was treated in an arrastre. In 1874 a treaty was negotiated 

with the Indians, and the main rush to the area started, the result of which 
was an influx of 2,000 prospectors, and more than that mny clceims were 

located. During that year several hundred tons of grey copper and galena 

ore were mined (principally from claims on Hazelton Mountain) end treated 

the following year in a smelter thet had been erected at Silverton. 


In 1875 locations were mde on what is now the Smuggler vein in San 
Miguel County, and a ton of ore worth $2,000 was shipped to a smelter at 
Alamosa. In Ouray County, prospectors were at work at the headwaters of 
Uncompahgre River and in Poughkeepsie Guich, ond in 1875 the Grend View claim 
w2s located below the town of Ouray. 


By 1801 the Virginius mine, at the head of Canyon Creck, had two shafts, 
end mining was boing done on three levels. In the same year "discoveries 
were mde at Red. Mountain end Ironton, and dyring the eugeer 2 years 
many prospectors come. into the AYER « . 


Henderson, Charles Wen Mining in .Colorado: 


U.S. Geol. Surv. Prof. Paper 
138, 1926, p. 48. | 
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Numerous mills and smelters were erected in the Silverton-Ouray- 
Telluride triangle, but generally these were unsuccessful, and ores running 
less than $100 could not be.mrketed outside. The sompieticn of the 
narrow-gago Deriver & -Rio Grande Railroad to Silverton in July 1882, and 
the completion of a smelter at’ Durango in the same. year, mde it passible . 
to mine lower-grade ores, and. mining was iricreased about tenfold in:San: 
Juan County from 1882 to 1€35. . The same developments were largely respon- 
sible for accelerated cae in Son pieue® and. Ouray Counties . 


The history of the. area from just prior. to. ‘the beginning of ‘the 20th ‘ 
century has beeh'one of consolidation of a large number of small. producing a 
mincs into a few lnrge companics, connecting groups. of. properties by low- 
level tunnels to afford drainage and < more economical means of development — 
and transportation, the establishment of larger, better-loceted milling. 
facilities, and pmproved: am thods of as He : 


According to fiexieracn a the first eiconded production from: Ouray .. 
County, in 1678, was: $49, 473 in silver and gold;. the earliest: production 
from San Juan County, in 1873, wos $13,000 in gold; and the ¢arliest pro- 
duction San Miguel County, in 1878, wos:$4,795 in silver. By 1885 the — 
annual production of gold, silver, copper, and lead in the threo counties 
reached a total value of $2,734,000. By’ 1890 the total. value of these _ 
metcls reached $6,000,000 and remained feirly constant until about 1900, 
when it reached over 48, 000,000... It wos not until the period between 1900 
and 1910 that Zinc wis recovercd and became :an important source of incore. 
During the period: 6f 1900 to.the depression.in. 1930, the total annual. a 
value of metal’ products: fluctuated only slightly betWoen $6,000 ,000 ond. | 
$8,000,000. During the 30's, annual production remined cround "$1, 000,000 | 
to "$2, 600 0003 however, = stendy rise in preduction took place. in the hots 
and finally reached: van. ene value of $6 O97, eh dn ‘19k7 8/ 


r ; 


The following: table. gives the total. peeaie cn of gold; ive copper, 
lead, and, zinc in Ouray, Sean Juan, and San Miguel Counties from the elcoak 
record to 1947, es of recovered motal .2/ | eg, Te | 


eae, 


7/ Work Sitca 8 Foatnote or | | pe ge 

8/ Production statistics to: 1930, Uy Bs Geol: Sur. ‘aaet Resources; 4931. 
to 1947, U. S. Bureau of Mines Minerals Yearbook. 

Q/ As J. Martin, supervising engineer, Bureau of Mines, Statistics ‘and 

Economics Division, Denver ,. Hone: 
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Production of gold, silver, copper, lead, and zinc in Ouray, 
San Juan, and Sari Miguel Counties, Colo., 1873-1947 


Ouray, ' San Juan, San Miguel, 


' 1878-1947 ° 1873-1947 {| 1875-1947. Totals 
Gold | , aie 7 iP 3 
aaa \ ‘ | 
Placer |. ; | 
HOUNICE Biers cscce'tos paren eu ¢ 131% 379i 9,688 | 10,198 
VeJU6 sso: iarduaie icin : ' $4, 299 | $13,161! $206,808 | $20). 268 
Lode : ; : 
Ounces. ....e0- seeeee| 1,893,970 | 1,593,697! 3, 449, hi2 6,937,079 
ValliGiccssseusorecs | $10, 894,877 1 $37,099,605! $75,396, O14’ ! $153, 390, 496 
Total golds — 
Ounces. .... ae 1,894, 101 | 1,594, 076; 3,459,100 6,947,277 
VAIUG Sc asia Giriwie-ois $h0, 899,176 $37,112, 766| $75,602,822: | $153,614, 764 
i 
Silver | | | 
Ounces. .see sheen 4h 961,170 | eae 4 52,132,431 | 138,288,915 
Valuessesesresseeeee | $34,500, 109 | @ 8,094,036! $37, 946,151 | $100,540, 296 
Copper : : | 
POUNGS...eeeeeceeeee! 27,908,561 | 78, hl “ 23,268,666 | 129,621,8h5 
ValUGs cusasieh wee oc i $3 , 892 , 483 ; $11, 1205, 689 > $3,745,711. | $18,841,883 
. . 
Lead - | . ae 
| | 
PUN Ss .cosieseles ears 181,270,150 | 516,046,695 ee 960,575,535 
Value, or rvosrevrersere : $8 597,599 Soo no a $15, 598, 458 $53, 455,261 
| | 
Zinc | | 
2 | _ 
POUNdScpsseecasecee “(190,250 | 235,712,284 | 35,467,182 | 278,959,716 
Velie catesdeuses cess $823 , O69 $16, 546, O8 spo 255 126 $20, 604, 843 


Total value... 
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The ology: of the mineral pncauchive area of Ouray, San Juan, and San 
“Migiel Countics (fig. 2) has been mapped and described by numerous investi- 
gators.10/ The information herein contained has been extracted from a report 
by Vanderwilt,il/ which is a compilation of geologic’ informtion fromthe 


other sources. “ 


10/ Irving, J. D., Ore Deposits of the Ouray District, ‘Colorado: U.S. Geol. 


Surv. Bull. 260, 1905. 

Cross, We, Howe, Be, and Irving, J. Pan Oe S. Geol, Surv. Atlas,’ Ouray 
Folio No. 153, 1907. 

Bastin, E..S., Silver Enrichment in the San‘ Juan Mouritairis, Colorado: 

U. S. Geol. Surv. Bull. vSier 192 236 a8 

Burbank, W. S., Revision of Geologic Structure ‘and ‘Stratigraphy in the 
Ouray District, Colorado: Colo. Scien«s Soc. Proc., vol. 12, No. 6, 1930. 

Burbank, W. Se, Structural Control of Ore Deposition in the Uncompahgre 
District, Ouray County, Colorado: U.S. Geol. Surv. Bull. 96-E, 1940, 
pp. 189-265, oo te 

Purington, C. W., Preliminary Report.on the Mining-Industries of the 
Telluride Quadrangle, Colorado; U.S. Geol.-Surv..18th Annual Report, 
Pt. 3, 18938, pp. 751-348. 

Cross, W., and Purington, C. W., U. S. Geol. Surv. Geol. Atlas, Telluride 
Folio No. 57, 1399. 

Spurr, J. E., The Camp Bird Compound Vein- Dike s . pemraoen ss Very 22, 
1925, pp. 126-137. 

Purington, C. W., Ore Horizons in the Veins of ‘the San Juan Mountains, 
Colorado: Econ. Geol., vol. 1, 1925, pp. 129-133. 

Moehiman, P. S., Ore Deposition South of Ouray, Colorados ‘Boon. Beets 
vol. a1; 1935, ppe 377-397, 4&8-5o4. 

Burbank, W. S., Structural. Control of Ore Deposition, in. the. "Red Mountain, 
Sneffels, and Telluride Districts of the San Juan Mountains, Colorado: 
Colo. Scien. Soc. Proc., vol. 1+, No. 5, 1941. 

Ransome, F. Le, Economic Geology of the Silverton Quadrengle: U.S. 
Geol. "Surv. Bull. 182, 1901. 

Burbank, We. S., Vein Systems of the Aeon etes Basin. and. Regional Geologic 
Structure in Silverton ‘and: Téturide Quadrangles, Colorado: Colo. 
Scien. Soc. Proce ,- VOl-s- b3 -NOw~ 5, - 1933. eS a ee 

Chase, Charles A., A Geological Gamble in Colorado Meets with eieeese: 
Fng. and Min. Jour., vol. 128, 1929, pp. 202-205. 

Cross, Whitmn, Howe, Ernest, ond Ransome, F. Leo, Ue Se Geol. Surv. Geol. 
Atlas, Silverton Folio No. 120, 1905. 

Pride of the West, Inc., Silverton, Coloez Colo. Mining Assoc. Mining 
Yearbook, 1946, pp. 81-8. 

Highland Mary Mines, Inc., Silverton, Colo.: Colo. Mining Assoc. Mining 
Yerrbook, 1946, pp. 83-84. 

Furington, C. W., Treasure Mountain, Colorado: Min, and Scien. Press, 
vol. 97, 1908, pp. 23~25. 

Hulin, C. D., Structural Contral of Ore Deposition: Econ. Gcol., vol. 24, 
1929, pp. 15-49. | 
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Footnotes (Cont'd.) 


Burbank, W. S., The Manganese Mincrals of the Sunnyside Veins, Eureka 
Gulch, Colo.: Am. Mineralogist, vol. 18, 1933, pp. 513-527. 

Prosser, Warren C., Tungsten in San Juan County, oie Eng. and Min. 
Jour., vol. 90, 1910, p. 320. | | 

Varnes, D. J., and Burbank, W. S., Lark Mine, Cement Creck Arca, san Juan 
County, Colo.: Colo. Mining Assoc. Mining Yearbook, 1945, p. 36. 

Kelley, Ve C., Geology, Ore Deposits, and Mines of the Mineral Point, 
Poughkeepsie, and Upper Uncompahgre Districts, Guray, San Juan, Hinsdale 
Counties, Colo.: Colo. Scien. Soc. PrOG vol. 14, No. 7, 1946. 


1l/ Vanderwilt, John W., Mineral Resources of Colorado: State of Colorado 
Mineral Resources ao 1947, including: 
Burbank, W. S., Eckel, E. Be, and Varnes, D. J., The San Juan Region, 
pp. 396-408. | 
Burbank, W. S., Barly Tertiary Ore Deposits, Uncompahgre (Ouray) 
District, Ouray County, pp. 409-414, 
Late Tertiary ore dcposits; | 
Burbank, W. S., Districts of the Silverton Volcanic canter, p. 419. 
Burbank, W. S., Telluride and Sneffels District, San Miguel end Ouray 
Counties, pp. 421-4eh, 
Varnes, D. J., South Telluride Area, San Miguel County, p. 42h. 
Varnes, D. Je, Iron Springs Mining District, san Miguel County, 
OP 425-07, 
Varnes, D. J., Mount Wilson District, San Miguel County, p. 428. 
Burbank, W. S., Red Mountain District, Ouray County, pp. 428-437. 
Varnes, D. J., South Silverton Area, Anims District, San Juan County, 
pp. 431- ~423, 
Burbank, W. S., Eureka and Animas Forks sa Eureka District, San 
Juan County, pope 433-435. 
Varnes, D. J., and Burbank, W. S., Cement Creek and Mineral Creek 
Areas, Eureka District, San Juan County, pp. 435-437. | 
Burbank, W. S., The Mineral Point, Poughkeepsie, and Upper Uncompahgre 
Districts, San Juan and’ Ouray Counties, PP. 437-439. 
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The ore deposits are chiefly veins in strongly fissured and 
slightly tilted volcanic rocks, which forma blankct 4 to 6 
thousand feet thick on the Melluride erosion surface. *** the 
volcanic rocks cre underlain along their west border by. Feleozoic 
and Mesozoic sediment2ry rocks cnd to the east by pre-Cambrian. 
metamorphic rocks. The entire section. of rocks wos intruded by. 
late Tertiary time by volcanic dikes,and larger: intrusive bodies. 
Radial and cencentric fissuring occurred about.a- center. of dis-.. 
turbance now marked by..a down- faulted ia or eaaaeee eboue: 8 
miles in diameter. _ oes 


The volcanic rocks at their base are Satan, orem ths 
older basement rocks. by a lnyer of the Telluride conglomerate. 
In the eastern port of the crea, where the volcanic rocks rest. 
mainly on the pre-Cambrian basement, this layer of conglomerate 

is patchy and thin, but it thickens northwestward and.in the 
Telluride quadrangle comprises a mximum thiclmess of .1,000. feet 
of sandstone, fine conglomerate, and sinle, The lower part of | 
the volcanic scrics consists of 3,000 feet or more of San Juan 
tuff, which is the host rock of a large number.of the morc a: 

highly productive vein deposits. This is a-tuff-breccia of sur- 
prisingly uniform ‘text ture end composition, and, owing to its 
generally mssive and highly indurated ndture, it hes reacted as. 
a unit to fissuring foreess. ‘The continuity and wmiformity of ~ 
fissuring in this formtion is an important fector in the pro- 
ductivity of mny veins. The Smeggier-Union vein’ system in the 
Telluride district has been stoped nearly continuously -in this — 
rock for about: 9,000 feet along the strike and through a vertiéal 

range of about 2,500 fect. Overlying the San Jucn tuff is the . 
Silverton volecnic serics, a complex of latite, rhyolite and ~. 
andesite flows, tuffs, and breccias, presumbly .crupted from 
large concealed vents in the general vicinity of the Silverton) 
quadrangle. These rocks likewise have been highly productive; 
-but,. with the exception of the stronger fissures and faults, © 
there is less continuity and regularity to the fissuring than in 
the San Juan tuff. Local erosion surfaces which are present 
throughout and ct the base of the Silverton rocks are chiefly of 
local prominence. The San Juan tuff and Silverton volcanic 
scrics, which are confined as units to the western San Juan, are 
overlain by the Potosi volcanic series, one of the mst wide- 
spread volcanic series of the San Juan region. The Potosi rocks 
here are chicfly quartz lnatite and rhyolite flows and breccias, 
and they are separated from the underlying volcanic formtions 
by an erosion surface. The Potosi rocks have not been very pro- 
ductive in the western part of the San Juan Mountzins, and mny 
of the vein fissures feather out or become unproductive in this 
series. 


Soon after the beginning of the eruptions that formed the 
Silverton volcanic series, a broad, craterlike depression was 
produced in the center of this series, probably in part bounded 
by faults and related to the eruptive centers below. Later 
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Figure 4a. - Location map of mines, San Juan Region, Colorado. 
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Figure 4b. - Location map of mines, San Juan Region, Colorado. 
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eruptions worked their way up around the borders and finally, 
probably after the flows of the Potosi volcanic series, strong 
curved faults formed around the margins, and a great central 

block about 8 miles in diameter subsided several thousand feet. 
During this subsidence, large intrusive bodies penetrated the 
volcanic rocks, possibly even doming them temporarily, and pro~ 
duced 2 complex system of concentric and radial dikes ‘and fissures. 
As the intrusive bodies cooled and subsidence continued, further 
slight fissuring occurred, either along dikes of the earlier in- 
trusive epoch or by further division of rock bodies. -The ore- 
forming solutions rose.into these fissures in sevoral. stages that - 
were serarated by renewed slight: reopenings of the fissures and: 
produced the ore-bearing veins. Along the borders of the sub- 
sided area the ore solutions Pollowed up or along or. near volcanic © 
pipes and breccias or along intersecting frectures and produced 
some ore bodies in the form of, chirmeys or pipes.. Such aréas were 
generally subjected to strong fumirolic alteration by hot waters 
and gases of volcanic origin. Only in one area, at Red Mountain, 
along the west mrgin of the caldera, however, have the chimney 
ore bodies proved a be very Procuertye _ 


The general features of the geology ae ethers. of the 
fissuring are shown on figure 2. The relatively small number of 
fissures shown in many of the areas of. the mp is not truly. 
representative of the actual conditions, as.only districts.on the 
north and northwest and a small area southeast of pee gaeeny have 
been mpved in comparable detail. | 


‘MINING OPERATIONS Wiese. 
eneffels~Telluride Area 


The area north and west from Red MGintain, including Snoftols mae, 
Telluride, is frequently designated as the northwest exterior portion of the 
Silverton caldera (figs. 2, 4a, and i) . | 


General Descripti on of the Depo sits 


According to Burbenk,12/ the veins of the area can, in general, be 
Classified into three principal types, though there are some local irregulari- 
ties. The vein group is characterized by-curving fractures -that converge _ 
about the Mt. Sneffels intrusion at their northwest end and terminate against 
or interlace with the bounding faults and fractures of the Silverton caldera. 
The oldest fissures are believed to be. those occupied .by. dikes, which in 
general follow. curving courses. Some of these. dikes do not extend to the 
surface, The Smiggler-Union, Montana, ond Argentine, together with some other 
veins, follow the walls of dikes and form one of the principal productive 
groups. Another sct-of vein fissures, believed to be somewhat Iater in origin, 
have a more uniformly streight northwest course, and at some points they cut 
dingonally across or terminate against. the curved fissures and dikes. These 


12] Work cited in footnote 11. 
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veins commonly dip southwesterly at lower angles than the others and are 
called "flat veins,” although their dips are not generally less than 50°. 
The flat veins of the Smegeler-Union,. Black Bear, Humboldt, and possibly 
the Liberty Bell are. representative of this group. A few veins follow the 
walls of dikes that are concentric to or spiral outward from the volcanic 
center. They strike northerly and northeasterly across the other fissures 
and are considered to forma third class, but, except for the Camp Bird, 
which is a fault fissure > production Poon them ee been small. 


Telluride Mines, aes eee 


The Telluride Mines, Inc. (figs. 2, 4a, and 4b), embraces the property 
of several formerly prominent operating organizations of the Telluride, . 
Colo., district. H.S. Worcester. is president and general mmager, C.F, 
Parker, Jr., is mine superintendent, T. E. McCandless, chief engineer, C. Y. 
Telk, superintendent of power, .C. B. Nettleton,.office manager, and John 
Ferguson, Jr. is in ene of mill and: eureece Opererscese - S | , 


The company owns some 134 iain eee sea holds ere leases on 
over 100 others, representing the holdings of the Smeggler-Union, Tomboy, 
and Liberty Bell groups (figs. 4a and 4b), as well.as others‘less promin- 
ently known. Many historic and technical, articles have been published in 
the various trade journals, Federal Government, and Colorado State publi- 
cations, so that only a: few hc qumias sa regard “to ASB tory enous be - 
sufficient. . | 


The first locations were made on the oe ee vein in 1875, sna 
1 ton of ore worth $2,000 was shipped to the smelter at Alamosa, Colo. 
The Smggler-Union suspended operation in 1923 after a production record 
of 52 years. The first overations- of consequence on the Tomboy property 
were begun in 1396 by the English company, Tomboy Gold Mines. This company 
purchased the Montana property during 1912 and mined out the ore above the 
Revenue tunnel level suspending operations in oa after Seed a 
production of about $26, 000 ,000 » 


The Liberty Bell mine, which produced only silver and gold, ‘waa..operated 
from 1898 to 1921. Ome of the oer direct es ca as Plante was placed in 
operation at this proverty. . 


The Veta Mines, Inc.,. equieae these piopsrtics ; scape the Liberty Bell, 
by 1936, reincorporating in 1942 as Telluride Mines, By “Ines | The Liberty Bell 
property was acquired in IMs 


The Telluride Mines, The. . er ie aie Speuetion in the Son iets area 
that is served by railroad facilities. that permit. handling freight cars in 
their mill building. The area is served. by the narrow-gage Rio Grande 
Southern Railroad, and a stud: extends . from Telltride to the company's | 
property (fig. 3). This roed connects with-the Denver & Rio Grande Western 
Railroad at Ridgeway, Colo,, and affords access to the Utah and Montana .. 
mills and’ smelters and also the Arkansas Valley smelter of the Peat 
Smelting & Refining Co. at Leddville, Colo. 
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The first successful long-distance transmission of electric power was 
accomplished in this district and was instrumental in permitting continuous 
operation by the early operating companies. The present company owns water 
rights on water from Blue Lake and is able to operate two hydroelectric 
Plants with a combined capacity of 925 kw., except during the winter months, 
These plants “Ploat" on the line of the Western Colorado Power Co., as the 
mine and mill require additional power, which is purchased from that organi- 
Zation. : 


The company also operates a sawmill about 30 miles from Telluride. 
Stummage is purchased from private sources, and they now have several years’ 
supply. One practice that might be worthy of mention is the sawing of slabs 
thicker than usual and using them for lagging in the mine, 


Description of the deposits. - The ore deposits are found in a series of 


fissure veind containing. some of the longest and deepest ore shoots in > 
Colorado. The Smggler-Union vein has been stoped continuously over a 
horizontal distance approaching 10,000 feet in length, and ore has been 

mined through a vertical distance greater than 3,000 feet. The Montana vein — 
has been developed on’ the Pennsylvania level for a distance exceeding 4 y00OO 
feet, and on some of’ the upper levels it has been stoped for a length 

greater than 6,000 feet (figs. 4a and 4b). The production of the area has 
come principally from that vortion of the veins within the San Juan tuff. 

The upper levels of some of the mines are within the Silverton volcanic 
series, which ranges between 200 and 800 feet in thickness.13/ 


The Telluride conglomerate forms the base of the Tertiary series and has 
been explored in only one place - the 696 winze in the Smeggler-Union mine 
below the Pennsylvania level, where the conglomerate was found to be 370 
Teet in thickness. According to H. S. Worcester, general manager, it was 
found to be lying’ on the McElmo formation of Upper Jurassic age , as 


v 


designated by Cross .14/ 


ae the later work by Burbank,15/ the McElm> formation is included in the 
son, 


ee to Worcester, the ore continucs to the bottom of the winze, 
@ width of 3 feet and the same base-metal content. | 


qua a veins containing the ore bodies consist principally of quartz or 
- ap ented breccia of altered andesite fragments, with some banding. 
localizeg varying amounts of rhodonite, rhodochrosite, and calcite, generally 
sphelerit¢ in the quartz gangue. The principal ore minerals are galena, 
distribute? and chalcopyrite, which,.together with pyrite, are irregularly 
and othe; «through the vein filling. ‘he silver ores of the Liberty Bell’ 
veins of that part of the district are.chiefly argentiferous 


tetra 

Pound tite » tennantite and galena, and some stephanite. Gold has been — 
the "free" state in varying amounts throughout the mined area, 

13/ Wo - , , : 

1y/ Vor Cited in footnote ll. 

] Cited in footnote 10. 


Wor 
. Cited in footnote 10% 
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In general there is not much gouge on the walls of the veins, and, in 
places they are "frozen." The operators ‘have: learned that in places the 
minerals in the walls are sufficiently high-grade to be classed as ore. “3 
This condition precludes the necessity of breaking only the vein. material, 
The -Ansborough vein is an exception and hns ao heavy gouge throughout most a 
of its explored length. Throughout the mined area the veins ee in. — 
width from 3 to 20: feet and probebly. averaged 6 to 7-feet. .- 


“4 


A somewhat unusual feature of the Montana and Smuggler veins is the 
occurrence of black minerel oil or crude petroleum in vugs up to 8 or 10 
inches long in the: central part of the ore body. ‘The oil flows rather 
freely, and when ore from this part of the mine enters the flotation plant . 
it strangely does not.affect flotation mterially. | 


The average assays for 1906 to 1943 indicate the following grade: 1.96 
percent lead,, 0.57 percent zinc , 0.185 ounce > gold, and 3e 73 ounces ald = 
tone . 


Development. and mining. - The precipitous. terrain is favorable to o 3 
development by adits. Frequently these. entrances ere driven’ as crosscuts 
for exploratory purposes and to afford more favorable portal sites. ‘During 
the early period. of exploration and development, the Smuggler-Unim vein 
wes developed. by severel adits, scme of the more ‘important being the © 
Humboldt, Union, Sheridan, Bullion, and Penns ylvenia, the lowest at an 
altitude of 10,220 feet. Sane of the well-inown ‘adits on the Montana and — 
Argentine veins are the Sidney, Fortuna, Ophir, and Revenue by way of the 
Virginius vein. .At present, the lowest working level of the Montana vein. 
is the Montana. . creas cut level driven fran the Pennsylvania level of the - 
Smuggler-Union. The. drainago tunnel now in progress fran the tramway 
level .of. the mill,. at an ultitude of about 9,COO feet, has been driven | 
(June 1948) to a point about 2,700 feet from ‘the portal. ‘It ‘has inter-_ 
sected the Ansborough vein, and conditions were found to be about as © . 
expectod at this point, and the material cxposed cannot be ‘classed as ore. 


~ At: present, the Telluride Mines, Inc., does not have any shafts in ~ 
operation, but in the past a few interior shafts were used at samy of the - 
propertics. The 696 winze, an interior shaft, is the only development 
below the Pennsylvania tunnel directly connected with operating levels. . 
It is connected to mine -workings ‘to the 18th level and has. been extended _ 
to the 20th level. The leck of labor during the wartime emergency forced 
suspension ‘of these opcratiams, and the shaft has beon aklowed to full - 
with water. Tho information obtained frem the work was an important. 7 
factor influencing the decision.to: drive tho mili-level drainage ‘Quanel . 


Different organizations operating ‘the mined of this group throughout | 
the many years have d duveloped and .used Bystais | to: ‘Bpuit their individual 
necds or ideas...In sane casos the levels * were ‘100 foét apart vertically, re 
and in others they were 125 and 150. foot. During tho later years of 
operation , .the levels have becn spaced at 150 feet mM the dip‘ of ths ‘yoina 
On the Montana vein, the main haulegeway on thé Pemsylvenia level has been’ 
protected by “a 50-foot pillar. "A arirft is run-et the top of- the pillar, . 
and stopes are opened from it. The stope lmegths are set at 250 feet and 
are serviced by raises maintained at each end. The s topes are started: 
immediately above tho drift by back-stoping, after which the stulls, ‘posts, 
and lagging are placed and chutes ure bullt. The 30 feet of raise between 
the haulageway and the drift is used for storage. In general, the track is 
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Figure 5b. - Cross-section through grizzly chamber, 


Telluride Mines, Inc. 
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so laid that the grade favors the load for 125 feet each way from the 
service raise. In a few places it is necessary to tram the full distance 
of the stope, or 250 feet. The chutes are constructed on 20-foot centers 
on this level and are of the usual San Juan type, with a 2- by l2-inch 
slide gate. Tramming is done by hand, and end-cdump cars of l-ton capacity 
are used. Sill villars will be left on stoping levels above the haulagceway 
pillar. The system used on the Pennsylvania level of the Montana vein is 
also being used in opening the stopes of the Flat vein on that level. 


The development drifts are all driven by contract, the company furnish- 
ing supplies and equipment, including mucking mchines. The drift extend- 
ing the Pennsylvania level southward on the Montana vein is currently in 
progress. The size of the drift is typical of those in which mechanical 
loading is used. The vein is wide enough to permit installation of chutes 
without breaking wall rock, which also permits use of the mucking machine. 
' The empty cars are switched by use of an air-piston arrangement mounted on 
an overhead track commonly know as a "cherry picker.” The crew mcks out 
the broken rock, drills, and blasts the round during one shift, which in 
this case is the night shift. 


The ground is not difficult to drill or break, and the ordinary V-cut 
fs inuse. Drilling is done by two drifting machines equipped with | 
autoratic fced and chucked for 1-1/4-inch round steel. Compressed air used 
to operate air~driven equipment throughout the mine is furnished by 2,000- 
and 1,200-cubic foot compressors installed at the portal of the Pennsylvania 
tunnel. | | 


Fuse and caps are used to detonate the powder in blasting throughout 
the mine. | 


During the later years of operation of the Smggler-Union Co., a system 
of pillars and bulldozing chambers was instituted to facilitate extraction 
of oré from the Srugrler-Union vein. The system is illustrated and 
described on page 531, vol. 125, No. 13 of the Engineering and Mining 
Journal, from which excerpts have been taken: . 


In opening a stope, the procedure was as follows:. Manway 
raises are carried up and pockets started, beginning at No. l. 
From the top of No. 1 pocket the stope drift is run in both 
directions, other pocket raises being carried up at the same 
time. As soon as the drift is broken through to the south | 
manway, this is used for access to the drift, which is broken . 
‘through to each raise in turn until the north manway is 
reached, the pockets being left full of ore. Then grizzly . 
stulls and the upper portion of the grizzly arc Placed and the 
ore is drawn from the pocket to permit completing the lining 
dcwn to the chutc. After the grizzlics are in position, 
raises over control pillars are carried to open the stope, and_ 
these are followed by stoping to size. 


Figures 5a and 5b show the stoping method. Throughout the stope above , 
pillars were left to support the walls. They were not left according to 
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any definite pattern, but at any point giving the least suspicion of possible 
trouble. The present operators are guided by past experience in the choice 
of stope preparation and apply the type. best surted to necds of the grouse 
at the location under consideration. | 


During the early operations ‘it was considered necessary to waste=fill 
the stopes, but experience has shown that shrinkage stoping is better 
adapted to the ore deposits and less expensive. On the Montana and Smiggler- 
Union steen veins, pillars have been left where experience indicated the. 
necessity. Some low- grade ore has been left as pillars, and in some places 
they have been mined years later. Shrinimge stoping also is used on the 
Flat vein, but it has been found necessary to support the hanging well by 
pillars in some placcs, and in other places a system of half sets is used. 
In this system, stulls are set from the foot to the hanging walls, and the 
posts are vlaced between the stills as close to the hanging wall-as ‘possible, 
The girths or spreaders between the hanging-wall ends of the om are also 
set as close to. the naneme wall as Ocal 


Drilling in a stopes is done By heavy, self- rotating sioeeus chucked’ 
for l-inch quarter-octagon steel. Conventional ‘steel is in use generally, 
but detacheble bits are used on deve lsonents that are being pushed above 
norml rates. Two mchincs are generally used in each stope. The ore is 
broken on a contract basis, and, in general, three men work together in the” 
stope. Two miners operete the arilis and blest the rounds, and a third 
man is responsible for pulling the chutes to lower the top of the broken 
ore to the level desired by the mincrs.. This man assists his partners by © 
helping with supplics, which the company delivers to the bottom of the hoist- 
equipped service raisc. He also hclys with any other part of the work es 
time permits. Contracts of this type are uscd wherever possible, mking 
the contractors responsible for breaxing the ore fine enough to pass through 
the chute gates, At the oresent time the comrmany is minins from a sufficient 
number of stopes so that it is not necessary to double-shift the work. The 
double shift is a source of coe anon ca in case of eitetoulty or 
delay by one shift. | 


Formerly the stopes were araini enoty Aga Meeheda before being abandoned. 
Now the stopes are drawn ery but are not cleaned. 


The Forney ivania level is the principal haulageway for the mine and will 
be continued os such until the drainage tunnel at the mill level is put: into 
operation. The level is trolley-wire equipped throughout, and a feeder wire 
is used because of the distance to the faces of the Montann level drift. A 
motor generator set is used to produce direct current at 250 volts. Heavy 
trolley locomotives capable of hauling 15 to 20 cars of 2-ton capacity are 
used for transporting ore.. Locomotives of smiller capacity are used by 
repair crews, for enters purposes and for switching cars behind micking 
machines. 


Hond-tramming is employed to driw ore from stopes above the haulage | 
level and, after experience, _the i-ton capacity end-dump car was adopted 
for this Purpose « 
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A special type of side-dump car has been developed for use on the min 
haulage. These cars were developed because of the large quantity of water 
coming through the ore passes during the spring and early summer run-off 
of melting snows. These cars my be classed as a sort of tub, as they have 
no openings or doors and are emptied in mich the same mnner as the Granby- 
type car. The cars ore drawn past the crusher-bin dumping point, and a 
hinged cradle is so placed that it will prevent the wheels on the side | 
opposite the dump from leaving the track. The piston rod of an air piston 
is hooked into an eye welded to that side of the car, and by the application 
of compressed air to the piston the car body is tipped on the hinge until 
dumped. The body is then tipped back into place by the piston. It is also 
possible to partly raise the body and let it drop back to the dumping 
position in order to shake loose sticking mterial. The cars are dumped 
rapidly by two men; one operates the air piston and the other operates the 
locomotive. When the train has been dumped, the hinged credle is dropped 
away from the track, and the train is ready for another trip. As the 
tramming is done on contract, very little time is consumed by the train crew. 


The chutes installed at the ore passes for loading the train are of wood 
construction and. are typical of those used at other operations in. the San 
Juon region. The gate consists of a single 2- by 12-inch plank 8 to 10 feet 
in length, held in place by a piece of 1-1/2 inch pipe flattened at the 
bottom, bent, and attached to the bottom of the side of the chute. In some 
cases the top end is flattened, and in some it is not, but in all cases the 
top is fastened to the timber to which the sides of the chute are fastened. 
Sufficient space is left between the ends of the chute sides and the pipe 
to allow the plank to slide u» and down when in use. To operate the gate, 
one end is held in place by a wire, cable, or piece of chain, and the other 
is raised or lowered to allow the broken mtcrial to run into the car. 

This gate can be operatcd from either end and is usually handled by one mn. 
It is simple, reemiee and easily replaced. 


No scrapers are used in the mine, and all loading is from chutes or by 
micking machines, except for Poeenne work. 


After being dumped into the scusnen ben the ore is crushed and delivered 
to the tramway bin and thence by continuous aerial tram to the mill about | 
3,000 fcet distant and 1,200 feet lower in elevation. 


Men and supplies are also transported between the mill and the mine by 
this method, as the mill is the point nearest the mine accessible to auto- 
motive transportation: 


Idaredo Mining Co. 


The Idarado Mining Coe, Ouray, Colo., is controlled by the Newmont 
Mining Co., 14 Wall Street, New York City, and represents a consolidation 
of a number of mining properties situated in the Red Mountain, Sneffels, 
and Telluride area of Colorado. The group (figs. 2, 4a, ond 4b) is com- 
prised of some 288 mining claims, including the Black Bear, Barstow, and 
Imogene mines as well as the Meldrum tunnel and numerous claims covering © 
outcrops of less importance at this time. 
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The pcsvectiee: are on or near the divide between the San Miguel asa 
Uncompahzre River drainage, about 4 miles southeastof Telluride, Colo., 
about 2 miles, air line, from the surface plant of the Telluride Mines, Inc. 
The region is extremely Tus rsed, with deep canyons and ridges exceeding — 
12,000 feet in altitude, a terrain : favorable to numerous snowslides. These 
conditions, together with difficulty experienced in milling the ore, were 
caused contributing to the cessation of operationg at ‘the Bete Bear mine 
during 1924. 


Those in charre of operations are Fred Wise, general manager, John S$. 
Wise, mining engireer, Richare Unger, mill suberinvendent, George ey? 
superintendent, and Richard pavers mine forenen. 


Hemet of the aenosit, - The Black Bear is one of the "Plat vein" 
‘system, which includes the Flat vein of the Smgcler-Union, the Huriboldt, | 
and possibly the Liberty Bell (figs. 4a and 4b). The vein varies iGnaider: 
ably in both strike and din, but the” general course is about N.« 60° W. and 
averages about 50° in dip. The Black Bear fracture crosses the Argentine | 
dike, but develovrent has not yet proved the economic aspect of this portion 
of the vein. Like other veins of the system, it varies considerably ‘in 
width, but -it is expected that the mined areas will average from 5 to 7 veet, 
while there are ninable zones which reach @9 feet in aati: 


The mineral deposit likewise is “ginilar to chee of the other veins of 
the "flat" system and comprises principally quartz or quartz-cernented 
breccia containing pyrite, sphalerite, galena, chalcopyrite, gold, and 
silvers There is also a minor amount of the manganese mineral rhodonite. 
Mining operations above the Treasury tunnel level tndicate that the miner- . 
alized zone of economic grade ig more or less lenticular in outline. The 
lenses very in size and may be seal ae from cece acne 


The Idarado Co. ee not aneuaved on the fandican, eeieieas. or St. Paul 
veins, although the Barstow minc, in Commodore Gulch, has developed the 
latter vein to some extent. The Handicap’ is eeneidercd: to be the south- 
casterly extension of the Tomboy vein, and similar mineral deposits are to 
be exrected. Likewise, no work has:bcen done on the Barstow vein, but to 
the southwest the Colunbia, Ajax, and Ida vcins have been intersected by. 
crosscutting. Favorable conditions have béen: “exposed, but deve lopment will 
be necessary before an appraisal can be rede. 

The Treasury tunnel was started in rocks of the Silverton volcanic series 
and entered tne San Juan tuff at about its intersection with the Handicap - 
vein, Production from the properties of the Telluride Mines, Inc., and the 
Camp Bird have been from the’ San Juan‘ tuff,: and conditions similar to those 
at the Camp ‘Bird’ have ‘been: indicated by development completed on thé Black 
Bear ven 


Seti and mining. eG Tdarado Spee tions are: ‘ins the development | 
stage and the methods of mining: will be modified according to conditions | 
encountered. The limited amount of mining is illustrated on figure 6, a 
longitudinal section in the plane of the Black Bear vein. The early one ae 
tions of the Black Bear mine in Ingram'Rasin were at altitudes of 
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approximately 12,300 feet, -in an area seriously hampered by snowslides. — 
About 2 miles of aerial tramway was required to service the mine and 
transvort ore to a suitable mill location. The tramwey also traversed 

an aren subjected to snowslides, which caused serious damge. The Meldrum 
tumel location also proved tco hazardous because of these avalanches. 
These emditions influenced the decision to drive the Treasury tunnel from 
the protected site on the Uncompahgre drainage side of the divide. A 
favorable mill location was 2lso available adjacent to the portal site on 
U.S, Highway 550, about 10 miles south of Ouray. This highway traverses. 
an area of heavy snowfall, and a number of slides run each season, but 
heavy snow-removal equipment is maintained by the State, and traffic is. 
Seldon held up more than a day at a time. . | 


The Trensury tumnel had been completed to a point about 5,500 fect 
from the fortal by previous overators of the property. It afforded access | 
to the Handicap vein, and by way of a crosscut to the St. Paul vein. The 
Min hea@ing was advanced on the same course, almost due west, to its | 
intersection with the Black Bear vein about 8,660 fcet fromthe portal. 
The haulageway then followed the course of the vein for about 500 feet, 
bat owing to the inability to mintain a straight course, it wos continucd 
in the hanging woll on a northwesterly bearing, and crosscuts were driven 
from the haulageway to the drift on the vein. The breast of the Treasury 
tunnel is now about 13,000 feet from the portal at an altitude of 10,704 
Teet. A crosscut has been driven to the southwest, intersecting the 
Argentine dike (or vein, or both), the Columbia dike (or vein, or both), 
the Ida vein, and both the Ajax vein and dike. A raise has been driven 
from the Treasury tunnel level to the Sth level of the Black Bear mine, a 

istance of avrroximtely 1,100 fect. ‘The raise has not yet been completely 
“quipped , and the Biack Bear workings are not accessible for operations 
(fig, 6). Five levels. imve been started between the Treasury tunnel level 
— the 6th level of the old Black Bear mine. These levels will be 
ie ee ©xploretory and service raises driven, and stopes opened from 
foot. The first level above the Treasury tunnel level was spaced at 200 

» 4nd the other four were smced about 175 feet apart. 


driver tts and crosscuts, which are to be used as haujJageways, are generally 
Pritts Somewhat larger in cross section to permit use of larger equipment. 
with — im this type of heading is done by four drifting mchines equipped 
edi nme: et tie feeds and mounted on a jumbo. All jumbos and similer 
Treasy oe “re constructed in the comprny mchinc shops at the portal of the 
with ay tunnel. They arc designed to suit particular needs and-are equipped 
tools. &Ccessories, extra drill rods, bits, spere drill ports, and hand 
anda “oy © larger mucking mchines cre used to handle the broken rock, 
“SCxrry picker" is used for switching cars. A 2-mchine jumbo cand 


the 
aaa mucking machine are used in driving drifts of the smaller cross 


S 
ment of an Ka go-stoping method of mining has been employed, and the arrange- 


Used to iliars and chutes is well illustrated in figure 6. A scraper was 
holes we Ve ore from the stope to the ore pass on the 1,000 level. Draw 
sidcreq Used instead of chutes, and the operetion might still be con- 

“3 an experiment. On the 900 level the stope was being opened by 
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back stoping followed by the installation of stulls, ‘lagging, and chutes. 
A mucking machine is used for cleaning up efter such operntions. 


Drilling in the raises and stoves ts done with conventional rotating 
stoner drills, except in one store, in which a . diamand drill Wes. in use. 


Exverimental work, in connection with blast -hole diamond drilling has 
been carricd on by the Idarado Co., in cooperation with Boyles Bros. ‘Drilling | 
Co. of Salt Lake City, Utah. ‘The results indicate that. the narrow vein can | 
be mined economicelly by this method. At the outset, Mr. Ducharme of the _ 
Idarado Co. engincering s toff, wns assigned to work with Boyles Bros. 
Drilling Co. representatives in solvinz the problems arising from the 
operation. Inforration concerning the work was mde availndle by the. staffs 
of the Idarado Co. and Boyles Bros. Drilling Co. ao short time prior to its. 
release through the Explosives Engineer. 16/ 


The first ore mined by this method W2s in the form of 1 ‘somewhat 
irregulcr pillar. Examination of the ore body ‘disc lLosed conditions gener-1ly 
considered prohibitive to economical mining by the diamond-drill blast-hole 
method. The ‘irregularity of the vein in both dip and strike prevented 
placing holes ‘close to either wall. Mud sonms some 12 inches wide crossed 
the vein on irregular courses and ‘at vorious angles, so that occasionally = 
the hole would be ‘in md for several feet. Vugs of various sizes were 
sporadically dispersed through the ore body,’ some vere filled partly or 
completely with quartz crystals, whereas others were void., A redeeming 
feature, however, was the strong walls which were not easily caved and were 
well adapted to shrinkage stoping. 


It was at first believed | that the mad seams, vugs,. end fractures would 
aid in the breaking; however, the assumption proved erroncous. These | 
structural features allowed the ga Bes to dissipate, Seer the shock 
upon detonntion. ° 


The first holeswere drilled ae and 50 feet in length, 
approximtcly the maximum distance through which holes can be mintained 
in the prover’ position owing to local irregularity of the vein. Throughout. 
this pillar the vein averaged 5-1/2 fect in thiclmess. Experimentel shots 
indicated that with about 3 feet of burden on the holes, the oré broke in | 
the form of a-V, leaving ore on bcth the hanging and. footwalls. An 
experimental shot with 4- -1/2 fect of burden on the hole cand 0.58 pound of 
powder rer ton, broke the ore elean from both walls, and subsequent work. 
has beon done on ene basis. 


Mining W25 Mcont ued in this mnner until the sublevel drift at. the 
top of the pillar wos reached. The balance of the pillar was mined by 
down holes drilled at the inclination of 107s the div of the ore body at 
this location. The same burden, 4- “1/2 fect, "wos used on the down holes” 
with equet SUCCESS » 7 


Fox, HR. H., Lone-Hole Diatond Drilling in arrow Ore Bodies: 
sives Engineer, vol. 26, No.2, p. 44, March-Avrtl 1948. ~ 


The Explo- 
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The favorable results obtained in mining the pillar suggested that the 
work should be expanded, and operations were transferred to a stope. This 
stope was 140 feet in length, ond as the practical length of drill holes 
aypeared to be 50 feet, it was decided to use the shrinkage method of mining. 
At this stope, no sublevel within the 50°foot distance was available, and 
all holes were drilled horizontally. The set-up on broken ore was satisfcac- 
torily achieved by use of the Fowler air bar. Experience indicated that the 
4-1/2-foot burden was the maximum that could be expected with a e-inch hole. 
Without doubt, more ore could have been broken with a larger hole, but it 


would have been le&Ss cconomical. 


The ore body widened to 19 feet and was broken by placing 6 feet of 
burden on three holes drilled as nearly parallel as possible. The wider 
parts of the ore body are not as “tight,” and, owing to irregularity of the 
footwall, occasional pieces of ore are left on it, and it is necessary to 
mine them with a conventional stoper or short diamond-drill holes. These 
Pleces must be mined before the next ring is blasted, as they increase in 


size with the succeeding rings. 


Tae abrasive character of the rock precluded the use of plug bits for 
drilling the 2-inch holes. Core bits and 5-foot double-tube core barrels 
cre used exclusively. | 


The ma@ seams and vugs vresented a scrious problem respecting placing 
powder in the holes. To overcome the condition, jointed brass tubing is 
first inserted to the bottom of the hole and withdrewn as the hole is 
loaded. A. iJonger time js required when this method is necessary, but the 
Powder is placed satisfactorily. Some semigelatin powder was used , 
experimentally, but the practice has been discarded in favor of a 60-percent 
special gelatin. The powder is detonated by primacord whenever holes have 
Penetrated bad ground or when there is more than one hole in the ring. 


ae ~Grawn stopes always raise the problem of secondary brenkage to a 
fie €xtent then other types of draw. No trouble wos experienced in 
biset Fela while the narrow vein was being mined, but some secondary 
elf @ Was necessary when mining the wider zones. This condition could 
inst bed to a considerable extent by using draw holes and slushers, by 
“i2tion of bulldozing chambers or a grizzly systen. 


~ signs tLonal experimental work probably will result in some changes in 

of minin? but the arrangement of a stope designed especially for that type 

that lg Probably would increase production mterially. It is essential 

Informt4 Tr ttt be mintained in operation for the mximum amount of time. 

rined aa obtained to date indicates that this type of deposit can be 
Cessfully and economically by this system. 


rercent WARS. = The smill size and grades, ranging from 0.50 to almost 2 

220 preety the first 4,500 feet of the Treasury tunnel driven many years 

Wg slvag a the safe use of trolley locomotive haulage. The problem 

end orerg + by the installation of a Diesel mine locomotive, the description 
: ton of which is described by Harrington and East.17/ 


Li/ arr 
in aeSton, D., and East, J. H., Jr., Diesel Equipment in Underground Min- 
Ss Burequ of .Mines Information Circular 7406 , pp. 32-36, April 1947. 
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The locomotive is equipned with Westinghouse air-brakes and two hand- 
operated energency brakes. The air brakes are on the driving disks; cone 
emergency ‘brake is on the four brake shoes that connec each whee ts oe 
the other brake is on the transmission. 13/— 


The Diesel lccomotive was placed in operati on while the tunnel was 
being ventilated by means of a suction fan at the surface and an 18-inch 
stecl pine. A booster fan situated 8,500 feet from the portal was used to 
aid the system. The problem of Sonditionine the exhaust gas was effected 
py an unusual type of conditioner or scrubber developed aoe ae locomotive .19/ 


Three tests ‘be the Bureau of Mines on, air conditions while the Diesel 
was in operation and while the tunnel was still a:dead end indicated the — 
absence of carbon monoxide, and only 17, 13, and 28 parts per million, — 
respectively, of oxides of nitrogen were present. The American Standards 
Association has set 40 parts per million of oxides of nitrogen 4s the — 
maximim allowable safe concentration or combination of oxides of nitrogen. 
However, the connection between the Treasury tunnel and the ‘lower workings © 
of the Black Bear mine has been completed, and ventilation of a large 
portion of the mine is no longer a problem. enodee pine and pe tte) 
fan have been removed from the tunnel. | | a er ae. gt 


Overation of the Diesel locomotive has been entieiy sete tacnsey, aa 
e Plymouth locomotive has been added to the. mine equipment. It is powered © 
by a 4-cycle, 6-cylinder Diesel motor rated as 73 bhp. at 1,000 rpm. at ~ 
sea level, which is equivalent to 51 bhp. at 19,600. feet: altitude. 


Battery locomotives aré used for oak repine purposes on the peewee 
tunnel level and for switching and,tramming from crosscuts and drifts. — 
Their use on levels above the haulageway will depend.on conditions encountered. 
Trains are made up near the point at which the Treasury tunnel: intersects 
the Black Bear vein, and a Diesel locomotive is used for hauling them to the - 
surface. Rattery-charging equipment will be installe@ at the underground - 
shop now under construction. Air compressors. also will be installed in this: 
shop, and plans are in preparation for eae ae the nae plant under - 
ground. . 


Arrangements have been made with the Denver & Rio arenas Raflrosd 
whereby they receive concentrates for shipment at the mtll bin.- These con- 
centratés are transported by the railroad company-owned Diesel-powered trucks 
to the standard-gage railhead at Montrose. Supplies and equipment destined 
for the mine are delivered to’ the property by these trucks. This eer 
eliminates the need for transhinment by the narrow-gage railroad between . 
Montrose and epee oe a | distance of. about 35: me ; 


Ruth, Joseph Ps, Ruth Diesel Locomotive Speeds as Haulage, ii, 600 Feet 
Altitude: The Mines Magazine, vol. XaXV, No. 7, AMD: also rors cited 
in footnote Lf... . | 

19/ Plumb, C. W., Diésel Locomotive fou aceeracd Haulage: Am. Min. Eng. 

Journ, vol. 32, NO. 10, p. 77, 1046; also ref. cited in footnote 17. 
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Camp Bird Mine 


The original discovery on what is now the property of the Camp Bird, 
Ltd. (figs. 2, 4a, and 4b) was made in 1877 in Imogene Basin by prospectors 
in search of high silver-bearing ore. There is evidence that they were 
aware of the existence of a certain amount of gold in the ore, but the high 
cost of packing it to Silverton by mle, together with the high smelter 
rates, Gid not permit handling of the $20 per ton rock.20/ During 1896 a. 
small group of men was engaged in development, and Thomas F. Walsh, who was 
passing by, stooped to examine some quartz on the dump. Assays contivmed 
his suspicion that the quartz was high-grade gold ore. He quietly acquired 
title to all claims in the area by direct purchase or by the furchase of 
tax title and then developed the property into a large and very profitable 
mining operation. By 1913 the Camp Bird, Ltd., an English corporation, the © 
present owners, had purchased all of the property. This organization had 
extracted most of the high-grade gold ore by 1916, and the inflow of water 
mads further sinking wneconomical. A subsidiary was then incorporated 
under the name of the Camp Bird Tunnel, Mining & Transportation Co. to drive 
a low-level adit (14th level) 11,078 feet in length to intersect the vein 
45G fect below the lowest workings. Very little gold ore was discovered 
by drifting east and west on the vein, and large-scale overations were not 
resumed, 


King Leasc, Inc., leased the property in 1925 and have operated it 
continuously since that time. Officials of the King Lease, Inc., are 
R. S. Dunn, general manager, Franklin A. Bell, general superintendent, 
C. N. Bell, Jr., mine superintendent, and Guss Cossairt, mill foreman « 


Available records indicate that production from this mine has exceeded 
$34,000,000. 


Description of the deposit « ~ The Camp Bird vein occupies.a fault 
fissure that crosses the greater portion of the Red Mountain, Sneffels, 
Telluride area on a general east-west course. In the vicinity of Telluride 
and its crossing of. the Smeggler-Union and Montana veins it is known as the 
Pandora. The extensive workings of the Camp Bird mine are situated in 
Imogene Basin, and this portion of the vein is known as the Camp Bird. To 
the east of imeene Basin, the vein apparently splits into several COnren one 
and is cissipeted. 


In the vicinity of the Smiggler-Union, the vein has'a southerly aip of 
about 65°, whereas in the eastern part of the Camp Bird workings it is 
somewhat steeper and has a southerly dip of 70°. A vertical displacement of 
about 120 feet was indicated by Bureau of Mines diamond drilling on the 
Camp Bird tunnel level to the east of the crosscut .21/ Apparently the hang- 
ing wall hos moved westward with respect to the footwell, but the amount of 
horizcntal movement has not been definitely determined. 


Denver correspondence, The Pais Story of the Camp Bird. Discovery: 
Min. Jour., vol. &9, p» 1266, June 18, 1910. 

21/ Young, W. E., and Deshayes, E. v., Camp "Bird Lead-Zine Deposits, Ouray 

County, Colorado: U.S. Bureau of Mines Report of Investigations 4230. 
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The vein filling is composed of mssive quartz and is of variable 
width, usually 5 to 10 feet. At the Camp Bird mine minerals of commercial. 
grade aparently are in three principal shoots - the Hemtite to the cast, 
the Big Discovery to the west, and the Camp Bird in the vicinity of the 
crosscut (figs. 7a, 7b, and 7c, plan; 82, 8b, and be, verticel projection). 
Most of the production has been from the Homtite: shoot, and current produc- 
tion is from the Big Discovory shoot. Production from tho ‘Blue Bird shoot 
has boen principally from the upper levels, or gold-ore zone. ‘The contact 
of the San Juan tuff with the later pyroxene ondcsite flows of: the Silverton 
volcanic serics Ree eee the approximete upper ane of Pcie ore Shoots. 


The soiebe aie zone extendcd through a Sona ronge of about 500 
feet from the third level of the mince upward to the bese of th. flow ace ae 
The ore fron this zone averaged 1.4 ounces gold and about 2 ounces silver 
per ton. Below the third level, the gold content decreased util, at the 
6th level, it averaged only 1% 13 ounce gold per ton. ‘Through the same Zone, 
tho silver content increased to 4.5 ounces per ton with about 2.2 percent 
lead and 2.4 percent zinc. The ore extracted between ‘the “6th and’ nee 
levels has ‘been’ of about the some aVcrige | ae 


The ore in the upper, or gold, zone Was oie pure aunts contnaning 
gold in the "free" state and a Little silver and wos successfully treated 
in the stamp mills of that time. At grcater depths the vein mintains its 
general characteristics, but galcne, sphalcrite, and some chalcopyrite, — 
togother with appreciable amounts of pyrite, appear locally in sufficient 
quantities to ‘be of cconomic importance. ‘These minerals are locelized 
in bands within the vein. Tho most eastorly | oro shoot contains considcrable- 
hemtite ond wos named accordingty. _ 


Develonment_and mining. - The mine has been developed by three principal 
crosscut adits at successively lower levels (figs. 4a and 4b). The 14th or 
"tunnel level,” at an altitude of 9,622 fect, is about 2,000 feet below the 
outcrop of the vein.. This crosscut intersected ‘the. voin "11,078. feet from 
the portal cnd now serves as the haulageway by which o11 ore is trensported 
from the mine to the mill, which, together with the shop, is situcted at the 
port2l. Interior incline ‘shafts and orc passes connect the haulegewiy with 7 
upper Workings an 


‘The min drift on the "eunne! level” bie seein the vein neakiy | 
3,000 fect eastward and 2,000 fect westward from the point of its inter- 
section by the houlageway. . The upper levels, especially above the sixth, 
heave explored the vein extensively. All workings mintained for mining 
operations are of ample proportions, well-timbered ond ventilated. 


stoping has been almst entirely by the ‘shrinkage ‘mothod. During. the 
early operations the stopes wore arranged and operated according to the 
character and grade of the ore being extracted. Such 2 systom does not 
give the appearance of ‘regularity but is the result of the type of shoot 
being mined. The stopes are. serviced.by raises, which.aro. generally oquipped 
with air ‘hoists and slides. A raise my be started ‘at whnt had been planned 
as the end of the stope, but after ‘the oro -has been extracted-the upper _ 
portion my be near the center. The stopes are started by ‘back stoping, 
‘followed by installation of gtulls, lagging, and chutes. 
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Figure 7a. - Plan of underground workings, Camp Bird mine, Ouray County, Colo. 
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Figure 7b. - Plan of underground workings, Camp Bird mine, Ouray County, Colo. 
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Figure 7c. - Plan of underground workings, Camp Bird mine, Ouray County, Colo. 
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Figure 8a. - Vertical projection, underground workings, Camp Bird mine. 
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Figure 8b. - Vertical projection, underground workings, Camp Bird mine. 
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Figure 8c. - Vertical projection, underground workings, Camp Bird mine. 
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Drilling in the stopes is done by heavy, self-rotating, stoper drills 
"chucked" for l-inch quarter-octagon steel. Detachable bits are used and 
are sharrened at the mine shop. Drilling in drifts is done with the heavy 
drifting machines generally mounted on twin-screw. columns. 


Throughout the mine, blasting is done by use of caps and fuse. 


The 1ith "tunnel level" haulageway and the drifts in each direction 
are equipped with trolley wire for trolley locomotive haulage. Direct 
current is supplied at 220 volts by a motor generator set. The 5-ton 
locomctive hauls about 20,2-tom, rocker-type, side-dump cars equipped with 
drawbear. This tyne of car is used because of the large amount of water 
that comes through the ore passes with the ore, especially during the 
season of heavy run-off of melting snow. Ore is moved from stopes to the 
ore passes by hand tramming on the few currently overating levels above the 
main haulageway. 


Ventilation is good throughout most of the mine, especially in the 
vicinity of connections to the upper levels. Stopes and dead-end drifts 
are ventilated by fans, both electiic and compressed-air driven. The 
auxiliary ventilating air is carried through vent pipe of both metal and 
canvas tubing. 


Revenue Tunnel Group of Mines - 


. The Virginius mine (figs. 2, 4a, and 4b), situated in Virginius Basin, 
Sneffels mining district, was opened in 1877 and worked through the upper 
level at an altitude of 12,400 feet. Although operation of the mine has 
been erratic, its history is intimtely connected with the early operations 
of the area. 


As deerer mining was necessary, the difficulties encountered encouraged 
consolidation of a number of operations. The group included the Cumberland- 
Atlas, Terrible, and Virginius mines and is known as the Revenue Tunnel Mines 
Co. The Revenue tunnel, a drainage ane ereneponeeerds adit, was completed 
in 1899 (figs. 4a and hb). 


Recorded net smolter returns indicate that the production of the group 
exceeds $11,610,000. 


Operations of the Virginius Mines Co. are directed by R. S. Dunn, 
general manager. 


Description of the deposit. - The Virginius is one of the "flat-vein”" 
type, as are the Black Bear, Flat vein of the Smggler-Union, the Humboldt, 
and possibly the Liberty Bell. The dip of the various so-called "flat veins" 
ranges from 50° to 65° in a general southwesterly direction. The Virginius 
and Cumberland-Atlas veins strike northwesterly, but the strike of the 
Terrible is more nearly west, as shown on figures 4a and 4b. 


The vein filling is composed principally of quartz and a quartz-cemented 
andesite breccia containing appreciable amounts of calcite in some sections. 
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Rhodochrosite is one of the prominent gangue minerals of the Cumberland vein. 
The veins have been further mineralized with galena, svhalerite, pyrite, and 
a smll amount of chalcopyrite. The silver minerals argentiferous tennantite 
and proustite have formed smll bunches of high-grade ore in the Virginius 
mine. The Terrible and Atlas veins were silver-lecd producers, although 
they are. reported to have produced gold also, particularly the Atlas. The 
present operating company considers the Cumberland and Atlas’ to be the same 
vein, although there may be some doubt ent this. 


It is reported that the ore re ee central cele of | the Cumber- 
land vein and that, a gougé abcut 1 foot in thickness is between it and the. 
hanging wall. It is also revorted that a zone 1 to 3 feet in thickness, 
comprised of crushed quartz ond country rock containing a email amount of 
lend-zine mineral, lies between one ore and the footwall. 


Deve lopment oné mining. - The Virginius mine wos first worked through 
the “unver tumel” at an altitude of 12,400 feet in Virginius Basin. ‘The 
Terrible was operated through adits at various elevations on the vein, 
whereas the Atlas wns develoved throuch 2 crosscut driven in a southwesterly 
direction at cn altituce of about 11,200 fect. 


The Revenue tunnel was started at about 10,600 feet altitude and ws 
driven southwestward to its intersection with the Virginius vein, 7,575 
feet from the portal. | This intersection is about e »900 feet ; vertically 
below the outcrop. 


The tunnel has been abrndoned and Perr severnl times, and it 
is reported that a fire at the Virginius shaft cnused suspension of the 
overatiaon that preceded the presents 


The Virginius vein was further developed by ‘a shart. sani in cane 
rock to a depth of 750 fect near the intersection of tho vein by the - 
Revenue tunnel. Most of the drifting from this sheft had been done to. 
the southeast on the 350-foot level, although drifts about. 200 feet in 
length were driven from both the 210- and 550-foot levels. A drift about 
50 feet in length had béon driven to the northwest: from the 550-foot level. 
Most of the development of this type was from and above the Revenue tunnel 
level along the east renee of the Virginius vein. 


A drift from the panes level was aniven saueioaees is to the Montena 
vein of the Telluride Mines, Inc., PrOperey « It is about 500 feet above 
the Pennsylvania level of that company's mine and aids the ventilation of 
both mines m.terfally. There aprears to be some discrepancy in regard to 
the altitude of this drift, as it is indicated to. be 10,750 feet'on some 
MANS, - whoreas. on others it. re designated as 10 , 730 foot. a 


The Terrible vein was’ acrelssaa® by the ‘Torrtble: drift. to the northwest 
and the Sidney drift to the southeast from the Revemie tunnel. The Terrible 
drift was driven about 200 feet beyond the intersection of the Ansborough 
and Terrible veins, A raise wes driven about 400 feet above the drift at 
the crossing of the veins. 
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The Cumberlond-Atlas vein crosses the Revenue tunnol at 1 point 4,000 
feet from the portal. The old mps indicate considerable stoping and 
exploratory work, but other informition is confusing. It is reported that: 
"Tie Murchison raise is 400 feet high above the tunncl level. The ore thins 
to uncommercial width at 320 fcet height in the raise." | 


It was also reported that the Reque shaft, a winze on the vein, is 
situated about 600 feet northwest of the Revenue tunnel and was completed 
subscquent to currently availnbdle MP6 


. The present operating company obtained control of the property and 
bee rehabilitation of surface installations during Mey 1946. The Revenue 
tunnel has been placed in ovcrating condition, the station at the Virginius 
shaft retimbcred, and the shaft rehabilitated to tho 210-foot level. The 
drift to the southeast on the 210-foot level has been opened to the face 
about 200 feet and extended 140 feet. An exploratory raise is in progress 
from a point near the faco of this drift. A drift hos also becn driven 50 
feet northwest of the station on this level. 


Rehabilitation of the drift to the southeast on the Cumberland-Atlas 
vein was started in January 1947. An arca of badly caved ground was 
enceuntered, and a drift was driven around it. This drift, mown as the 
Atlzs Drift, hos been advanced 500 fcet to the southcast. To the north- 
west on this vein, the work of rehabilitcting the Cumberland Drift was 
started during Morch 1947. An. cxplorntory winze was in progress at a point 
about 140 feet from tho Revenue tunnel during December 1947. 


The company employed 18 men during the carly verted of operation, and 
about half of them were cngeged in rebuilding the portal buildings, boarding 
house, and 2 few dwellings. With the completion of this surface work, they 
planned to mintain on operating force of about 12 men, working only the 
day shift. 


The Hidden Treasure mince has not operated for many years. According 
to Ransome :22/ 


This mine, just north of tho Camp Bird, was opened in 1875, 
but, like other properties in Imogene Insin, has lain idle for 
mny yecrs. It is now owned by Mr. Walsh (see Camp Bird), and 
will probably be worked again. It has at present about 2,000 
feet of drift, and has produced some ore from its stopes. It 
is opened by a crosscut tunnel about 150 feet in length. The 
lode strikes about N. 50°W. and dips northeast at approximately 
60°. It is a regulnr lode, in part occupying a sheeted zone and 
in part a solid vein of quartz and ore. The country rock is San 
Juan breccia (tuff). There has been some later movement along 
the plane of the vein, as shown by thin clay gouges. ‘The ore 
formerly extracted is said to have consisted chiefly of galena 


22] Work cited in footnote 10, p. 204. 
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and tetrohedrite and to have contained 109 ounces silver and 42 

reent of lead. The present workings show a low-grede milling 
ore corisisting of gilena, abuncant srhalerite, and ‘Some’ 
chalcopyrite. 


Tnere is invermntion, the authenticity of which is not verified, thrt 
in 1920 a'smll gravity concentration mill «ms built and about 6,000" tons 
of low-grade ore wces mined, but actunl records cre not available. It is 
also reported that the U. S, Smelting, Refining & Mining Co. overnted the 
vroperty for ea short time during 1926. It is ssid thet the workings were 
opened during 1936 cond sampled by Ira B. Jornleman, mining engineer of 
San Francisco, Calif., who estimated the partly developed ore in sight 
to be 10,000 tons with a content of 0,025 ounce gold and ‘6 ounces silver 
per ton, "0.29 percent copper, 5.3 percent lead, and Ted percent zinc. 


The deposit has been explored by crosscut adits, which are not. access~ 
ible, but the No. 3, or lower adit, At on elevition of 11,428 feet, is — 
reported to be 150 feet in length; which agrees fairly well with ‘the 150 
feet given above by Ransove. | - 4 | 


According to Ransome 223/ 


This (Wheel of Fortune} lode occuvtes a strong and persistent 
fissure, with nes rly northeast and‘ southwest strike, crossing _ 
‘Canyon Creek dust east of the Reventt ue tunnel ¥H* , | ji 

The Wheel of Fortune was located about 1877 and hes produced . 
some very rich ore. According to Mr. Krisher, now foremin of the 
Revenue tunnel, the mine, prior to 1° °30, shinved some ore to 
Black Hawk: conte ining 20 ounces of gold and 800 ounces of silver. 
In 1879 the mine had nbout 500 fcet of drifts and shaft and was 
said to have produced $20,000. Most of the work wns done in the 
early eighties. During the later 6 months of 1382, the mine _ 
shipned about 62 tons of ore averaging 176 ounces of silver ond 
$3 in gold per ton. (Report of the Director of the Mint, 1882.) 
‘The ore apvears to nave been irregular or pockety in its occur= 
rence 2nd is seid to hive contained froibergite and stephonite, 
with galena and ruby silver. In 1899 the mine Wes being Pane n 
after severcl years of idleness. 7 


According to ‘Ransome :2'4/ 


This property (the Bimetcllist : sa? situated on Potosi Peak 
and probably on the same lode as the Wheel of Fortime, hos pro- 
duced from $40,000 to $50;009 from a single pocket near ‘the surface. 
The ore of this pocket ran usually about LO ounces of silver and 1. 
ounce of gold. Chemical cxaminztion of a specimen of this ore. 
shows it to be o silver-copper sulphantimonic arsenite (tetrahedrite?), 
in which gold is probably combined with silver. . Sml1l portions, — 
however, were very mich richer. The roma were ) idle in ae and 

...were not visited. .. . oe ; 


23) Work cited in footnote 10. | | 


24/ work cited in footnote 10. 
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The position of the vein on which both the Wheel of Fortune and Bi-. 
metallist mines are situated, together with the location of the workings, 
are indicated on the map (plcte I, 1941) prepared in connection with vol. 
14, No. 5, Colorado Scientific Society Proceedings, by W. S. Burbank of the 
U.S. Geological Survey. No further factusl informtion regarding either 
mine, however, has been presented. 


Aside from the nonoperating propertics mentioned above, Ransome indicates 
that the Hancock mine to the enst of the Camp Bird upper workings was owned 
by Walsh and is. probably a part of the Camp Bird voroperty. The location of 
the Yellow Rose mine mentioned by Ransome is not indicated by the leter work 
of Burbank, unless the name has been changed by later owners, a practicc. 
somtimes followed. The probable location of the U. S. Depository mine, 
mentioned by Ransome as probably being on the same vein as the Yellow Rosc, 
has been indicated by Burbank. From its position near the line of the Camp 
Bird 1ith level crosscut adit, it is suspected that both the Yellow Rosc | 
and U «06 Depository are now . Part of the Camp Bird holdings . 


Available jeer tion indicates that most of the other numerous bpessenets 
and properties that hove operated intermittently in the area cre now in the 
possession. of the Telluride Mines, Inc., Idarado, or Camp Bird compinics. 
Probably the only exception is property on the Japan vein opencd by the 
Mikedo and Japan tunnels » Which has not fees for many eenes 


The Japan vein is situated a short: qtaee to the — of the Montana- 
Argentine vein and strikes about N. 47° W., with 2 dip tothe southwest of 
about 82°, It:does not eprear to have affected the Montano-Argentine vein 
to the northwest,.nor does it connect with the Tomboy to the southcast. 
According to Rosisom ,25/ the ore is comprised of galena, sphalerite, with - 

o little free gold, argentitc, and wire silver. ."Thc principel vein minerals 
are quartz with some rhodochrosite ond a little fluorite." He states that 
the average valuc of the Japan ore is about $25 per ton (as of. 1901). 

"Nearly halt of this is in gold, the other being equally between silver 

end lead. 


According to Worcester ,26/ the Japan or lower tunnel, at the elevation 
of 10,975 feet in Savage Basin, intersects the Montana “Argent ine vein, but. 
ig son led oy : by a ee concrete. bulichead . 


Rensome also eeerees $ 


. The lode | as a rule is an unusually regular plete of ore, 
having on average width of about 18 inches and gencrally frozen 
to the walls. Less frequently it is a regular sheeted zone, 

3 or 4 feet wide, the stringers of ore and quartz showing comb 
ond vug structure. Even where the bde is a simple solid vein a 
foot in width, the wolls, especially the footwall, my show 
conspicuous sheeting for some distance from the ore.. The 


25] Work cited in footnote 10, pp. 211-213. 


26/ Worcester, H. S., president and ace MAMAS? Telluride Mines, Ince, 
personal communication. 
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henging wall is usuxlly smooth and regular. . The country rock of 
the vortions of the vein. now worled is andesite breceia of the . 
San Juan serics {Sen Juen tuft} . 
mpccoreine to Ransome, the pean from, the Japon nes aaoiinted te about 
$500,000. 


Tron prints. Hinong District . 


The Iron Springs eee district includes. the’ aren idneciating ovitir. 
(fig. 2), and is soretimes spoken of asthe Ophir district. Ophir is. 
gituated about 10 miles south of Telluride on State Highway 145, San - 
Miguel County, Colo. (fig. 3). “The old. town of Ophir, . once a thriving 
mining cnmp, is 2 miles cast of- the present post office up-Ophir: Valley. 
The district is served by the nerrow- BeBe R20 Grande Southern BOE 
ag well as the State peemey : eo 

The Peer eer of iene was the eee fnetor Mink bec the 
decline of activity, although somo.of the. mines. hcve operated more or 
less continuously since the carly days, Some of the sm llor ‘vroperties. 
have overated during peéricds of - Pnvorable nctal merkets, such © ne y during. 
wartime. a : oo 


The aren is one of high ‘roliof, “the altit “dG boing about’ 9; 300. fect, 
and the walls of the. castward~tronding narrow valley rise i ce ooh aaa 
almost clifflike, for upward of 2,000 fect on.c¢ach side. The hizh — 
country both to the north ond south of the vo liey is very Gifficult of: 
access and hos discournged. prospecting as well as overatién.: Despite. the 
high altitude the slones of the mountains, whore not too: precipitous, 
support the srowth of tinber ,. underbrush, ond erasscts to the altitude of 
timberline. This mntle, together with the hca vy winter snowfall. and 
short season, has been an peaditdona hindrance to. Prospecting one ee 


General Description of the De a. its 


the eres has been sionea-46: considerable volcanic activity, Yellow 
Mountain, representing the. principal stock in regpect to size. This arca: 
might possibly be classed as the western exterior ‘portion: of the Silverton | 
caldera in mch the same mmner as the northwest oxtcritr portion with 

oe Sneffels and Stony Mountain at its cxtremity. In general, the form tions 
are the samc as those exposed in the Telluride Valicy - that is, the Morrison . 
scdimentaries of Jurassic, age everlain by the Telluride conglomerate. The 
San Juan tuff, productive: in- the. Sneffeis-Telluride area, rests upon the 
conglomerete and is overlain by the. recks of thse Silverton volcanic’ sertes. 
The intrusion of the Yellow. Mountsin and other stocks of lesser snuer tance. 
in the prOssnt ty. have pEoceces considerable alteration. AG. | Fee aes: 


In scieeat. “ie principal. vein. systens aré cast-wost eee ” thot is, 
roughly parellel to the valley a and extending | agi Mae intrusions without. . 
Reet change -27/" Sea aes ey 


27 Work cited in pcotnet: ii, 
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Silver Bell Mines Co. 


The property of the Silver Bell Mines Co. is situated on the south 
side of Ophir Valley (fig. 2), and the surface installations are adjacent 
to the Rio Grande Southern Railway and Colorado State Highway 145 at Ophir. 
It is 1,600 feet by road from the railway company's siding and the post 
office to the portal of the mill tunnel or 14th level of the mine. The 
vroperty consists of 58 mining claims, together with claims to mill sites 
and placers. These claims cover the cast-west vein system between the 
Butterfly mine on the west and the Carribcau mine on the east, a distance 
of about 9,000 feet (fig. 2). 


The present ‘organization secataed control of the property sacine 1945. 
The company is headed by E. H. Sanders, president, Milwaukee, Wis., 
Clifford R. Wilfley, consulting engineer, Denver, Colo., and "alvin A. Smith, 
gencral Sue etatacent Ophir, Colo. Currently (1948) about 30 men are 
employed. - 2 


Complete production records are not available, but most of the ore 
was produced prior to 1909 when a 50-stamp mill was in operation. This 
mill was constructed in 1902 at the railroad level on Howard Fork of the 
San Migucl River. The ore was transported to the mill from the sixth 
level, 800 feet above, by a gravity acrial tramvay. Subscquently, the 
mill tunnel or lth level of the mine was driven, and conncction with the 
upper levels was completed. The present ovcrators have constructed and 
placed in Opereyten an up-to-date, 150-ton capacity, flotation concentration 
plant. 


Description of the deposit. - Rocks of the Yellow Mountain intrusive 
range from diorite to quartz monzonite in composition, although locally 
classificd as diorite. The vein system intersecting the intrusive and 
forming the denosit under exploitation is composed principally of quartz 
and various other ganguc minerals, including’ calcitc, barite, some fluorite, 
and siderite. The minerals of commercial importance comprise galena, 
sphalerite, some chalcopyrite, and gray copper, together with some gold and 
silver. There were thrco known min veins in the system designated as the 
Ida, Butler, and Silver Bell, until recent diamond-drill prospecting 
indicatcd the presence of at least two hitherto unknown veins adjacent to 
Bre Sent WOEEMIES The Ida vein dips steeply south and the Butler stecply 
north. - . , 3 


A. Bureau of Mines report indicates that the mine was examined during 
1943 in connection with the possibility of obtaining a tonnage of tungsten 
ore. The weighted averages of 15 samples taken at that time indicated a 
grade of 1.69 percent WO., 0.4 percent zinc, 0.05 percent lead, 0.03 
percent copper, no gold, and 1.75 ounces silver per ton. ‘The overatora 
report that some wolframite is recovered in current milling operations. 


Rowe lomaentse and d mining. ~ During the oarly days of operation, the mine 
wis developed by a crosscut adit driven southward and by drifts driven to 
the east and west on the Buticr, Ida, and Silver Bell veins. The portal 
of this adit, known as the 6th level crosscut, is at an altitude of 10,100 
feet. 
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A considerable amount of stoping was done from the 6th level upward. 
The ore was transported from the portal of the crosscut-to the mill by a 
gravity acrial trarmay. These ‘61d workings, rerorted to: be about 19 ,000 
. Peet, have enved and are inaccessible for. the greater part. The 3a level 


.. of the Butterfly mine was exténded on the Ida.vein.through property now 


“held by the Silver Béll company.. The. exaet Loection. of: this: aritt is not 
known, but its ipproximte position. ds. -shown sii aie ae 


The eer sosectione are. “‘earriod. out. ieee the: “qth. or nti level 
tunnel, a crosscut adit driven in a southeasterly direction for som dis 
tance beyond its intersectio with both the Ida and Butler veins. The 
portal of this adit is favorably situnted adjacent to the: highwoy din an 
area safe from srowslides at’an altitude of 9 1,300 fect. There is ‘adequate 
svace for all surface installations that my. he desired. .Drifts have been 
driven to the east and west on both the Butler end Ide veins. The west 
drift on the Butler vein is reported’ te be in ore for over 1 ,»000 fect, and 
stope preparations are in progress. The strong walls and steop dip are 
well-suited to the shrinkege method of mining... The nremaratory work con 
sists of first backstoping, followed by inst tallation of drift Betsy: lagging, 
and chutes. The chutes are spaced om ap) ~foot centers, with sorvi ce and | 
ventilntion raises stmoced at about 100- foot centers. : Chutes ere installed 
on both sides of the raises, which. are generally: of Riae) SonpeEerent size. 


wi Previous ye Solr ctet the dritt: on, the Tay. sein with the 6th 
level by an inclined raise, ‘which has not. yct been rehabilitated. Additional 
development is in progress on this vein. ; | 


During the past scason, the company instituted :a. geophysical -survey | 
progran,, ‘which was not ieompietod hecause of the severe winter. The Ss 
underground survey wes considered’ worthwhile | in. the .cxtremitics of the ‘drifts 
where there wes no interference by. rails and pipes. - Tho. operaters report. 
that. core drilling has further ndicated tho. prescnce.of cne sulfide body 
suggested by the ‘survey. The two veins recently found: by. core re 
will be. oxplored further: ‘by crosscutting and ema a. AP 


‘The Gina dts well sega need. and | ‘compressed. ae te ‘fumtdhed — three ; 
compressors with a combined capeeity of 1,265 cubic feet per minute, 
transmitted to the working places by. a 6- inch air, line. Venti lation is 
aidcd by 2 blower-exhauster fon powered by e& 35-horsepower motor. Tramming 
4s done by a 1-1/2-ton Atlas storcge-battery locometive that heuls 16 to 
20 cubic foot enpacity cars ovor 30-pound rails: set: at 18- ~inch EABC + | 


_ The wen from aritting « end backstoping is loaded into fine. cars with a 
mucking michinec. 


S2n Bomar do Mise 


The San Balnualontie oe >) is situated about 3 milos south -of- 
Ophir on Colorado State ‘Highway 145, Dan, Miguel County, Colo. The camy 
and mill are on the Rio’ -Grando Southern Railway as. well as the State highwoy. 
The railroad ‘siding that scrves the camp. was: known .ts San’ Berard in the 
early days of the district, ‘put the name wes lntor changed to Matterhorn. 
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Figure 9. - Plan and sections of workings on Ida Vein, 6th level to 
i4th level, and Butterfly 3rd level, Silver Bell mine. 
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The claims were located in the early 1880's, and the property has’ 
been operated intermittently since that time. The Paragon Mines, Inc., 
owns the property. Otto Beselack, Ophir, Colo., is general monager of the 
orgnnization, which is now enaaced in rehabilitating the mine. 


The previous Otto Mining Co. operations were suspending during 1923 
after most of the present equipment had been installed. It is revorted by 
Beselack that lead-silver concentrates produced by this organization had a 
gross value of $1,000,000, and that total production has been 54,000,000. 

It is also reported that the Inst 72 carloads of concentrates, averaging. 
20.6 tons each, contained about 38 percent lead, 6 to 9 percent zinc, 4.89 
percent copper, 228 ounces silver, and 0.063 ounce gold per ton. The 
concentration ratio is reported to hnve been about 14 to 1; however, recovery 
WOS DOO. 


Description of the deposit and mine. - The mine is situated across the 
narrow valley from the mill and railroad s{ding and is connected with it by 
an aerial tram about 1,800 feet in length. The deposit, which has been 
exploited, is comprised of a westerly trending vein exposed on the eastern 
Slope of the precipitous side of the valley. This vein intersccts the _ 
Creteceous shales and limestones, which are nearly horizontal in position 
in the area and rest unconformbly on the pre-Cambrian schists, slates, 
end quartzites. The vein dips to the north at cbout 65° and ranges in 
width from 1-1/2 to 8 fect. A diorite-monzonite, which has been intruded 
into the sedinentaries, does not appear to have hoa any mterial effect 
upon mineralization or physical character of the vein. 


The principal ore minerals are galenn, sphalerite, chalcopyrite, gray 
copper, native silver, and ruby silver in a gangue of can, waeh rhodo- 
chrosite and some siderite. 


The icst 230 feet of drifting on the No. 5 level sansa 0.03 ounce 
gold and 11.35 ounces silver per ton, 5.35 percent lead, and 0.42 percent 
copper, and the last 50 feet averaged 0.03 ounce gold and 20.75 ounces 
silver per ton, 10.82 percent lead, and 0.83 percent copper,’ according to 
Beselack. inc was not determined. oes ; 

The vein Sa been developed by five drift adits. ‘The No. 5 tunnel, 
aot an altitude of about 9,800 fcet, is now the principal working level 
and is connected with the mill by the acrial tram. This level is reported 
to be 3,100 feet in length, and its rehabilitation is the object of the 
present operations. During the latter part of November 1947, this work had 
been completed to a point about 1,500 feet from the portal. 


The vein has been further developed by raises and sublevels, and a 
considerable amount of stoping has been completed. The shrinkcge-stoping 


method of mining has been employed, but some dilution has been experienced 
in exusact ton of the vein within the shale strata.. 
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Silver Pick Min 22 


The Silver Pick mine is on Mount Wilson. at ‘the. extreme ‘western side of 
the Telluride Quadrangle in San Mizvel County, very near the boundary line 
between Son Migiel and Dolores Counties. The location of the mine is 
indicated ona U. 5S. Geological Survey mp vrenared by the Heyden Survey _ in 
1894. It is also mentfoned by Purington in his sect ion covering the | 
Economic Geology oF the Quadrangle «25, . . 


‘The provery, comprising some 14 or 15 claims ond a millsite , is now 
owned ‘by Everett Blackburn, Placerville, Colc., who mde availcble iriforma - 
tion in comection with it. He also‘cave the specific Locat tori a8 ECC. 32, 
T. he We, Re 10 V., N.M.P He According to his records, production during ie 
1882, 1€85, and 1829 to 1898, amounted to 6,059.053 tons of cre, ond ‘the net 
returns mn S601 p05 2300. Bis A ed _ 

Description ‘of the’ deposit. The jets the t hes Pecatvea attention 
at this property Is a ‘gold-bearing quartz vein of rather norrow width, a 
nearly vertical inclinetion, and striking N. 40° BE, The ‘country rock in 
this aren ‘is composed of the diorite or Giorite-ronzaniite of the Mt. Wilson 
stock. 


The following sampling record he's: been excerpted from o a réport in os 
Blackburn' Ss boss session prepared by a private engineer. a : 


on ee 


: Estim.te | Width of vein, : 7 
Sample level | of tonne. Ze I inches | 


1 @ovcecccoe§ | $55; 60" 13 ; . 

BO. acueause: | Nes | 1 rn ee) 

2 sccccccces ! eee + eh 9.6): | 
3a Coonecces i | 666 || - . Pail :. | 27.54 
BC isdesesese | 3,076 | Tact "ao | 27.79 

Fgaw es sae eee. | TO ho ae or : 

6 oe LO . i ee ; ons : 

DS eesa | oes a cc te 

er en ee ee 365 | 27479 


Te 


Development and mining. - The deposit, has. Pen aeveinned by. crosscut 
adits driven 2t verious. clevations, followed by. drifting along the vein. 
Since the ottrations were conducted by various parties » no definite plan. 
Was followed, and the seven adits were not numbered or driven consecutively _ 
in rezard to the altitude of their portals.” The adits range in length from 
320 feet at No. 2 to over 1,000 feet at Nos. 4 and.5.. Adit No. Sis. | 
reported to, have a apeeth of ay 800 feet and has not. intersected baa vein. 


“The present ‘owner spent the. 1947. season in. opening the adits, wea he. 


stated that, finances permitting, cperations would be resumed during the 
1948 rs The working season is very short, generally beginning about 


28/ Work cited in footnote 10, p. 15. 
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the first pert of July and ending early in October, depending on seasonal 
conditions. It is possible that no work will be attempted during the 1948 


SC2S0N « 


- Red Mountain District 


The Red Mountain district (fig. 2) is princimlly in the southern 
part of Ouray County but cxtends into the northern part of San Juan 
County. In general, it includes the valley of Red Mountain Creek, across 
Red Mountain Poss, and into the drainage of Mincral Creck. . The slope 
to the west of tho valley includes the principal portion of the ring 
fault zone. The Red Mountains and Red Mountain ridge to the cast of the 
valley and most of the drainage into Cement Creek on the east side are 
included in the district. Mt. Abrams forms the northern part of the 
district. a 


Tho area is traversed by U. S. Highway 550 between Ouray and Silverton, 
the routo closely following the Uncompahgre River to its confluence with — 
Red Mountain Creck and along that stream to Red Mountain Pass, and then by 
way of the velley of Mineral Creck to Silverton. The area is one of high 
relief, ranging from 9,600 feet in Ironton Park to above 13,000 fcet 
altitude on he: mountain peaks » 


According to Henderson ,29/ the principal neoanetion from this section 
his been from the Yankee Girl, National Belle, Genessee Vanderbilt, Guston, 
Congress, and severel other onortions on chimey sad lad of . lesser 
- Importance . a | 


Current production is from the operations of the American Zinc, Lead 
& Smelting Co. at the Kochlor, situated at the top of Red Mountain Pass, 
and the Lark mine of the U. S. O11 & Development Corp. The American 
Smelting & Refining Co. is (1948) prospecting through the Genessee tunnel. 


Genernl Description of Deposits 


The volcanic breccia pipes and the chimney-type deposits of the area 
have been given a great deal of attention by geologists of the U. S.. —- 
Serene ay Survey as well as by representatives of private organizations. 
Burbank39/ has devoted a considerable portion of his work on ore deposition 
- in the Red Mountain, Sneffcls, and Telluride districts to the volcanic 
breccia pines and chimoy deposits of the district. Some of these pipes 
are simple, whercas others, such as the Koehler, are compound and very 
complexe Records afford informtion that some deposits of extremely ‘rich 
copper-silver ores have been mined from the cores of these chimeys or pipes, 
end there has also been an appreciable prodnceton from vein deposits within 
the district. 


American Zine, Lead & omelting Co. 


The American Zinc, Lead & Smelting Co. is now operating the Banner 
American Mill, also known as the Franz Mill or American No. 1 Custom Mill, 


29/ Work cited in footnote 6, p. 1 
30/ Work cited in footnote 10, DD. 170-209. 
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2 miles north of Ouray, and has obtained control of some of the mines in 
the aren. The min office of the. company is at 1500 Paul Brown Building, 
St. Louis, Mo., and local cperations are in charge of R. E. Calhoun, 

assistca by M. L. Koy, Seda superintencent, K. G.. Link, mine superin- 
tendent, Wine Wein, mill superintendent , and. D. Cc. MeLean, mete rere 


In the Red Hointain district, the San Antonio mine (fig. 2) is be ing 
opernted by this company. * This ming ; together with the Congress and St. 
Paul workings, is on the Kochler compoimd breccia pipe. Locally, the 
mines and property are more commonly referred to as the Koehler. The: 
property is situated at’ the top of Red Mountain Piss, near U. Se. Hi ghway 
550, on or necr the bound-ry line between Ouray and San Juan Countics,: 
about 1+ miles south of Ouray, mostly in sections 13 and 24, T. 42 N., R. OW. 


‘The property was originally located’ in: 1878 and was. -oporated chtefly 
for the silver content of tho ore until silver wos demonetized in a. : 
The mine wes esaiin operated during the period 1907 to 1910 and 1937. 
Denver Engincering Co. obtained the Perry in a and ee its 
rehabilitation. 


Descripticn of the deposit. = In the San Antmio mine, as well as other 
Chimney or pirelike deposits of ‘the district: the ore body is elliptical 
in outline and in a nearly vertical pasition dipping slightly northwest : 
This deposit’ probably has ‘been formed at tho intersection of two fracture 
zoncs locally referred to as “breaks.” Tho sulfersenate of coprer, 
enargite, is the principal ore mincral, associated with pyrite and lesser 
emounts of @.lena ond sphalerite.' The outer frinzo of the ore body is 
heavily mineralized with pyrite, which cxtencs well into the country. rock. 
An appreciable amount of talc is) included. with the sulfides that corm the 
. deposit. . These chirmovs or pines range from 30 to 150 fcet in length and 
10 to 60 fect in width. At the locetion of current cverations, the Scan 
Antonio deposit is cbout 60 feet in length and “béut’ 20 fect in width. . 


The production records ‘are for ‘from complete, but 1, TTT ‘tone of ore 
receivod by the Durango plent of the Areric¢on’ Smelting & Refining Coe 
from the San Antonio mine during the years 1907 ta 1910. contained cn 
- dvérege of (0.1 ounce gold and 7.73 ounces silver.per ton, 10. 54 percent 
copper, 6.19 percent lead, ond 2.95 percent zinc. The average assay of 19 
carloads shipped to the U. S. Smelting, Refining & Mining.Co., Midvale 
Utah, during:the years’ 1926, 1927, ond 1937, indicated a metal content ‘of 
0. 125 ounce. gold and 8.45 ‘ounces silver per ton, 7025 percent copper, 11.25 
percent. lead. ‘and 6 °C percent, zinc. - ; ; 


peing the years “i912 through 1918, 7,184 tons of ore was aiigeed to 
the Durango picnt of the American Smelting & Refining Co. from the adjacent 
Congress mince. The avernge assay of this oré Indicated a grade of 0.313 
ounce gold and 5.75 ounces silver per. ton, 8.58 percent. copper, 4.44 
percent load, and’ 5.75. percent vinc. Attention is directed to’the foct that 
during these periods zinc wrs a penalty retal end ell possible sphalerite 
was left unmined, even at the loss of. can appreciable amount or eae ° 
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Development ond mining. - The Salem and Carbon Lake shafts, 50 feet 
and 200 feet in depth, respectively, have developed the upper portions | 7 
of the deposit. The Salem shaft was sunk in the ore body, whereas. the Carbon 
lake is in the country rock, as shown in figure 10. This illustration also 
indicates that a portion of the ore body, probably that part having the 
high sLlver content, has been stoped from the 200-foot level to the surface. 


The Koehler tunnel, started during 1903, develops the San Antonio 
dctosit on the 500-foot level by the Carbom Lake leteral. In order to 
ventilate the level, an 8-inch hole was drilled from the bottom of the 
Carbon Lake shaft to the Carbon Lake lateral, but it has caved and become 
clogrod. . 7 7 i. ts 


The tunnel was driven on a nearly enst course a distance of about 2,000. 
fect and wos intonded to develop the Camp Robber property farther north, but 
was now completed. It could be extended under the St. Poul and Congress 
workings, cach of which is credited with considerable past production. 


The Carbm Lake lateral passes through the San Antonio ore zone and 
corresponds to the 500-foot level of the mine. Crosscuts, raises, stopes, 
and . winze reported to be 85 feet in depth have been driven from this . 
level (fig. 10). A reise has been rehabilitated and extended to a point 
about 160 feet above the Koehler tunnel level (fig. 10). Tho raise is 
equipped with a slide and an air-operated hoist for scrvicing operations. 
on the level, which crosses the ore body about 147 feet above the tunnel. 
A raise was driven from this level, ao stope wns opened, and chutes were _ 
installed. Stoning had been extonded about 40 feet above this level and 
had been overdting satisfactorily by the shrinkige system. It was considered 
to be still in the cxperimental stage during November 1947, and the character 
of the deposit » as development proceeds, will detormine the success of the 
mthod. ‘3 | . | 


Drilling in the stove is done by two heavy, sclf-rotating, stoper 
drills equipped with l-inch steel and detachoble bits. Test holes are : 
drilled into the walls of the stope at sufficiently close intervals so that 
ony ore within the immediate proximity is not passed without investigrtion. 


Tuc powder used in blasting is detonated with caps and. fuse. 


re The company plans to diamond-drill the extension of the known chimeys 
wring the coming spring or summer. | 


.) Ore from the stope is drawn through cites on the intermediate level, 
*) feet above the Koehler tumel, into ordinary end-dump mine cars and 
nd-trammed the short distance to the transfer raise. The production 


a about 40 tons per day and represents the swell from the shrinkage 


batt The Koehler tunnel level is equipped with ah-inch-gige track cnd 
Cry-locomotive transportation. Outside of the portal, the track and 


) 
a bins are protected by snowsheds with connections to the shop, compressor, 
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The compressed efr used for overating mining equipment , ineluding . 
micking machines, 1s fumished by 2 2-stage, 400-cubic-foot. compreésor 
aviven by 2 75-horse power electric. rotor. Mucking machines: are used on 
the tunnel level as 


The ore is bear aesitees from the mine to the mill at Ouray by’ a Local 
trucking comp-ny , a at SO heuls the supplies from the railheead et Ourcy 
to the mine. | ae ee a 


Lark Mine 


The Lork mine, clso known as Jerk lecse, is situated on the southeastern 
flank of Red Mountain No. 3 on the north side of Prospect Guich, Cement 
Creek drainage of the Red Mountzin Cistrict (fig. 2). More specifically, 
it is in scc. 18, T. 42 .N., Re 7 W., although some of the claims cre in 
adjoining secs. 17 and 19 ond possibly 20.-: The mine is’ operated by the ‘Lark 
lease of U. S. O11 & Development Corp., V.'H. Stecle, president ond general » 
mnager, C. H. Peterson, sccretary, and W. R. Grecn, pncoeurens Ross D. 
McCausland, Ire, is superintendent’ of operations .31/ ~ “p * 


The ae ee mined the oxidized ore for its ivey sGiene and 
the proverty had been idle: fora considerable time prior to role, when the 
peasy ee eoee acquired control « 


- Description: of the the dowonit. - - The ese or ters aeuoeits on tho | 
western flank of Ped Mountein No. 3 were exploited ‘by the Guston, Yankee 
Girl, Nationrl Bells, Genesee, and other mines. Production from the Lark 
‘mine "has been from a dorosit similar in character, | in that it has been 
considcred to be a ‘pipe or chimoy. The deposit from which the greater 
portion of this vroduction was obtained aprears to be of the replacement 
type and apparently has been formed at the intersection of cestwest, north- 
south faults, or fractures in the ancesitic rocks of the Silverton volcanic 
scries. The portion of this deposit now: mincd has been very regular, | 
averaging about 40 feet in ‘length and’ cbout 12 feet in width. The éa rly 
orerations exploitcd the oxidized ‘portion of the pipelike devosit, and © 
during that time No. 2 adit intersected. the sulfide or primry portion of | 
the deposit. This portion of the ore body was not mined during thet period 
because it wis: somewhat lower in Jead and silver content and contained - 
sufficicnt zine to subject it to a penclty for treatmont . The pipes or 
chimeys do not: appear to have the siliceous ervelores ; as do those on the . 
western flonk of Red Mountain described by Burbonk.32/'"" : 


- Some of the ore ws ‘shipped by ratt direct to ‘the’ treatrent pients in . 
the Salt Lake Valley, out the current product fon ig being delivered to the 
custom mill of the Shenendoah-Dives Mining Co. near Silverton. A lot of 
about 100 tons of: ore recently delivered to the-mill was settled for on the 
basis of 9.0375 ounce gold and 17.15 ounccs silver per ton, 12.3 percent 
lead, 1.1 percent copper, 6.25 perecnt zinc, ond 10 of percent iron. 


1/ The Winotoon Forty-Eight Mining Year Book, mblichod by The- Solera’ 
Mining Association, State Office Building, Denver, Colorado, Pe 12. 
32/ Work cited in footnote 10, pn. 170-209. 
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Figure I1. - Claim map and workings of Lark mine. 
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Development and mining. - The ore body wos first explored by a shaft 
end later an adit designated as No. 1, which intersected it about 135 feet 
below the outcrop (fig. 11). The early operators also drove tunnel No. 2, 
which intersected the deposit about 255 feet below the outcrop and extracted 
the oxidized ore c.bove it. 


‘The present operators cxtractcd the sulfide ore above No. 2 tunnel, 
which vroved to extend upward only about 35 fect. They also mined the 
remining oxidized ore which amounted to only o few hundred tons. No. 3 
tunnel was then driven to its intersection with the ore body about. 480 — 
Sect below the outcrop, and that portion cbove level has been extracted. 
During November 1947, a winze wes in progress to develop the ore body 
below the level, and 1 depth of about 70 fect had been attained. An 
exploratory drift had been driven along a shcar zonc, and mincrals were 
exposed at somo of the intersections of the zone by faults or "breaks," 
ag they are locally callcd.. Explorction by a raise hed been startcd along 
one of the zones, which was pecans in character and heavily impregnated 
with galen:. 


-Adjoining property known as the Joe and John has been ccquired, and 
rch-bilitation is in progress (fig. 11). The westward-trending drift or 
crosscut will be enlarged to permit. use of mcking mchines and then 
extended to intersect the Lark ore body avproximtcly a fect below the 
level of the No. 3 tunnel. 


Compressed sir for operating mining cquipment is furnished by a 315- 
cubic foot compressor near the portal of No. 3 tumnel. 4. second compressor, 
Imperial type 10, was being installed at the portal of the Joe and John 
tunnel. ; 


Colurm-mounted drifting machines cre used to drill the drift rounds, 
ond the round is blastcd by fuse and caps. The broken mterial is loaded 
into end-dump mine cars by a mucking mchine and trammed to the surface by 
mules. 


The company has control of severzl other vrospects and has plans for 
further exploration during the coming season, 


An access road to serve Prospect Basin, approved by the Bureau of 
Mines and constructed by the Grazing Service (later the Bureau of Land 
Management), affords access to the Lark mine and is mintained by the 
company. The road is kept open in winter by means of 4 eer even 
though the arca, is one of heavy snowfoll. 


The company contracts with a local trucking concern for the hauling of 
ore from the mine to the Shenandoch-Dives mill at the rate of $2.50 ver ton. 


Bcaver and Belfast 


The Beavor ond Belfast property is about 1,500 fect west of U.S. 
Highway 550 at the old townsite of Ironton (fig. 2), about 2 miles north 
of the Treasury tunnel portal site within the Red Mountain district. 
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The vroperty is owned by the Hinkle Investment Co. of Pueblo, Colo., 
and Roy Van Houten, of Ouray, now has a lea se on the property ‘with an option 
to purchase it. The first work on the property wos done during the 1€90's 
at what is kmown as the Old Beaver Pelfast, a short distxnce to the south 
end somewhet lower in elevation. Vcn Houten and associntes began work of 
rehabilitation Juring January L947. 


Description of the deposit. - The vein under explorotion at this 

property hos = general northwest-southesst strike and dips about 82° to the 
west. It is comprised princimlly of quartz and ‘quartz -cemented breccia 
and has produced ore from shoots that rake about 45° within the vein. The 
shoots or ore bodies have a general lenticuler outline ond’ contain lead, 
zinc, copper, and silver ‘minerals, together with 2 smi1l1 amount of gold. 
Ven Fouten 33/ reported thet by the middle of Decenber 1947 approximtely 
800 tons of ore hand been shipped to the /merican Zinc, Lead & Srelting Co. 
custom mill at Ourcy and about 100 tons to a smelter at “Midvale, Utah. 
The apnroxim.te avoraze assxy of this ore wes 8 percent lead, 9.5°percent 
Zinc, 2 percent copper, k ounces silver, ond 0.004 ounce gold per ton. An 
AOE ble amount of the copper is in the soluble form ong his given some 
difficulty in the mill, es pecial ly when mixed with other ores. 


Development and mining. - The deposit is developed by a 220-foot cross-. 
cut driven nearly westerly to its intersection with the vein.’ From this 
point a drift has been driven northwestword along the vein for a distance 
of about 400 fect. The present operation his opened new ground to the 
northwest ond cut out room for chutes at four points. They plan to one 
the stoping facilities 2s rapidly as possible during 1948. | 


A Diesel-powered, portable, 315-cudic foot caracity compressor was 
installed when operations were stxrted, and the necessary drifting and 
stoping mchines were obt cined cs neoded. " . 


The ore is transported from “the mine to the Ane wiean Zinc, Lead & © 
Smelting Co's. custom mill at Ouray by a locel trucking company 2t the | 
rate of $2 per ton. The opcration is carried out on q split- check basis; 
the exact terms are of acontidential noture. 


Genessce “Vanderbilt | | = 


The early operations at the Genessce-Vanderbilt were separate and 
considered as two mines. According to Rensoire ,34/ development and mining 
indicated that both mines wore obtaining their ore from the sume source, 

"or at least so closely associcted that it was impracticable to work them 
scparately, and the mires were therefore consolidated.” Ransome also — 
renorts that oper:tions hed been suspended cnd thet the sheft was filled 
with wator at. the time of his visit to the district in 1E99. 


Since that time, sporadic leasing operationsona sm]ll asic ae 
been attempted, and some of the drifts | on the adit levels’ wore extended 


Poresnad aa OTY Eas 7 
Work cited in footnote 10, p. 227, 
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in search of ore bodies. Subsequent work by personnel of the U.S. 
Geological Survey has been compiled by Burbank.35/ Extensive mapping and 
study by engineers in the employ of the American Smelting & Refining Co. 
prompted the. explorat ory work in progress during 1947-43. 


Description of the deposit. - The fact that operations had es sus~ 
pended vrior to any appreciable amount of investigation by engineers in 
public service mkes it necessary thet mst of the informtion be obtained 
from records. These records, cs assembled by Ransome of the U. S.. 
Geological ‘Survey, anda short description of conditions by J..E. Schwarz,36/ 
incdicete thet the deposit was of the chimey or pivelike tyne. They suggest 
that the deposit had been formed along frecture plones or “ore breaks," which 
afforded a tassageway for solutions or vapors emonating from the intrusive or 
source of volcanic activity. The letite country rock has been silicificd 
almost beyond recognition at some points ‘and has been subjected to 
molini zation at others. 


According to these eseoue: the ore near tho surface was oxidized and 
soft, as might have been cxpected. The ore changed to the sulfides, galena. 
and pyrite, at ac depth of about 100 feet. There were also smller amounts 
or complex silver-bearing minerals, and, according to Ransome } | | 


“The output of the Genesse-Vanderbilt Co. from 1891 + to 1896 
amounted to about 12,622 tons of ore containing 2,884 ounces of 
gold, 436,675 ounces "of silver, 702, 183 pounds of lead, and 
30, 520 pounds of copper. 


The ore body dia not m:intain the same inclination throughout its 
length but was offsct somewhat by faulting. From the descriptions of 
Sees », it secms possible that the mincralizers my have followed one 

et of "ore brecks" to an intersection with another favorable sect of 
Pee ‘Guoting Ransome furthcr: 


The value of the ore, never high-grade as a whole, fell off 
with increase of depth below the 300 level, depreciating rapidly 
- below the 500 level, and changing near the 700 level to large 
bodies of low-grade pyrite. | 


Informtion available indicates thet this condition has occurred at other 
similnr deposits in ues district. 


Te mine water suecanbensa by the workings was highly acidic and very 
corrosive. The present operators, .imerican Smelting & Refining Co., report. 
that the same condition still cxists, and that the mine water has a pH of 2. 
It is necessary to protect all pipe cand steel equipment as much as possible. 
The company has heuled nonactdie surface water into the mine for use in 
the pneumtic drills es well as the contract-operated diamond core drill. 


22 Work cited in footnote 10. 
36/ Schwarz, T. E., Trons., A.I.ME,, vol. 26, 1896, Pe 1058. 
37/ Work cited in footnote 10, p. 230. 
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An area of highly silicificd Jatite. exposed on the surface to the. 
south and cast of previous workings has been mpred and studicd vy engincers 
of the Americecn Smelting & Refining Co. The similority between this 
exposure and that adjagent-to;other areas from which production has been 
obtained influericed the ore gent zation in apace “ne exploratory a 


Dovelopment._ ond mining. ~ The carly see onnt was by two softs - the 
Genessce and the Vanderbilt - both sunk on areas of silicificd latite. As 
previously stated, it. was learncd lator that both operations were obtaining 
production from.the same. source, and the companies were merged. As the ore 
was cxtracted from the upper lovelies , the shafts were abandoned, and acccss 
was gained by an adit about 800 fect in length. A shaft. reported to be. 
about 700 fect in dcpth was sunk near the face of the adit.. -An adit at a 
lower elevation, known .as tho Joker tyumnel, also was driven to its connec- 
tion with the shaft. . Present operations wore carricd out through the upper 
adit at an altitude of 10,749 fect at the portal.’ The uvper adit was choson 
for operations bccause drifts and crosscuts extended considcrably farther in 
the direction of the area to -be investigated, Tho rehabilitation of the 
adit level, approximatcly. a mile in length, was a major project in itself. 
It was neccssary to ae ae all track and ee TneS arces in which the | 
support had failed. 


The exploratory work comprised driving. three headings. fron near the 
face of the adit level. “The | No. 1 crosscut was driven slightly west of 
south a distance of about. 1 ,OOO feet. -The area entered by the crosscut 
was being investigated further by Giamond core drilling. The No. 2 crosscut 
had teen driven about 1,500 feet southwesterly. No. 3 crosscut -had been 
driven southcastcrly about: 330 fect. . Diamond core-drill en of 
the arcas penetrated by. thoso- headings had beon’ planned for. 19h8.. 


Compressed. air for the ree of - pneoumtic sean seri onnt Was . 
furnished by a 1,500-cubic-foot capacity, electrically powcred compressor. 
It was estimated that the capacity of this compressor’. at that altitude was 
approximately 1, 009 cubic Beet: per minute. ; 


Drilling was. done. with sonvent tone ‘Sines -mounted, aritting sacniiies: 
cag one crew was using a "Finn board" mounting rather than the colum. 

The “Finn board” mounting is merely a plank with a hole for. inserting the 
ae of the drifter slide and is hold in place by the mcking mchine. _ 
Some of the ground was brokon by rounds consisting of two cut holcs and 
three lifters, whereas it was neccessary to use rounds consisting of 20 holes 
in other ereas. In general,. about 6 fect is pulled with the round, ake 
Ove nvEcah oe the rule rather thon ae exception. ad 


ieamiind equipment | consisted of ae 1/2-ton' Mancha and a 1-1/2-ton . 
Atlas battery locomotive. The compeny maintained and serviced two: batteries 
for cach locomotive as woll as individual charging cquipment for each. They. 
used.C.S.-Card, type Z, -16-cubie-Foot end-cump cars: on track. ace: at ‘22-inch 
gage. | . 

The underground work, ‘commit etna sieeecuttine ner diamond artlling, 
was done on a contract basis. The company furnished 211 equipment and 
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supplies for driving the crosscut, but the contractor of diamond core 
drilling furn+ shed alt equipment of that type. 


lost Tey Mine 


The Lost Day mine, situated. in sec. 32, T. 43 N., R. 7 We, N-M.P.M., 
Ouray County, Colo., was being operated during 1947 by Ben H. Simpson, 
804 Chineta Avenue, Grand Junction, Colo. Mr. Simpson has a lease with _— 
an option to purchase one-half‘ interest from the ener Earl A. pees 
of vaEey Colo. Be 7 


Access to the property is by U.S. ie 550 from see to Ironton 
in the valley of Red Mountain Creek, and thence easterly and northerly 
about 5 miles by a primitive truck trail to the mine. Improvement ofthis . 
road was approved during the life of the access-road program, and although 
grades are very. steep at some parts, the grade favors the load, and four- 
wheel drive trucks negotiate the route. Further improvement on the access 
road was avproved during June 1944. | 


Available records indicate that during 1916 and 1917, 1 032 tons of 
ore with a woighted average content of 45.4 percent combined lend and. zinc 
was shipped to the American Zinc Co. and the U. S. Smelting, eens &, 
Mining Co. at ean average net value of $45.13 per ton. 


The property was again operated during 1942, when, according ee snes 
certificates, 32.977 tons of ore was sold to the U. oe poererene Refining 
& Mining Co. at a net avernge retum of $16.44 ner ton. : 


Production during these vertods was from surface CADOEUTSS tunnels, 
and pits. 


The area is a landslide of considerable extent, and previous production 
is from that. portion of the vein within the slidco. Mr. Simpson began work 
with a tulldozor in an effort to expose the deposit in situ. During this 
overation, 100 tons of ore was recovered from pods that remined intact 
within the slide material. 


It is possible that the northerly trending vein, which dips easterly 
into the hill at about 30° to 45°, represents the undisturbed posit. 
However, it may also be possible that it is ina larger, more cansolidated 
mss of landslide material. Additional work will be required before the 
question is solved definitely. 


The 20 fect of drift completed disclosed oa vein rere 5 to 6 fect 
in width, composed almost completely of carbonates, locally termed "sand 
carbonates , with some sulfides. Thus far the ore has been broken down 
with picks or bars, and blasting has not been neccessary. About 200 tons 
of ore has been shipped, including that in transit during early December 
1947. The averege of assays indicates a content of 10 to 12 ounces silver 
and 0.02 ounce gold per ton, 30 percent lead, no zinc or copper, 5 Percent | 
fron, and 7 percent sulfur. 
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‘The ore-is being. shipped to the Anerican SR eee & ae Co. plant 
at Leadville » Colo. | | 


The development of consequence has been the eiteau to Niscate the vein 
in place by removal of the slide mterial. The steep mountain side afforded 
.ample disposal spece anc greatly facilitated reroval of material with’ that 
type of. equipment. Mr. ‘Simpson 33/ estimates that 75,000 yards: of. mterial 
has-been removed by this method. The very short amqunt of drifting is not 


_. sufficient to determine the attitude -of the deposit, nor will it more than 


suggest the type of future development. However, the operators plan to 
continue work during the 1943 scason, which probably will.oven sometime in 
May or June depending on the ability to remove snow from the roadway. Con- 
struction of ore bins and storage fecilities will receive consideration 
early in the eae season, as will certain» road. improvements ». 


The portal of the Ida L. mine 16 a short distance (probably ‘600 or 700 
feet) west of U. S. Fighway 550 at Ironton, ebout 8 miles south of Ouray, 
Colo. ‘The property, consisting of four patented and three or four unpatented 


‘ claims, is adsacent to the west side line’ of ae: townsite near its 
northwest corner. , 


The owners, Harry and Milton: oe resido. at the property, but have 
- leased it. to We. C. Francis of Knoxvillc, Tenn. Information obtained in 
- September 1948 indicated the property was again idle.: . 


Production records wore not available, ‘but conditions indicate that 
it must have been very smil. | 7 


Description of the deposit. - The deposits comprise two westerly 


*.. trending veins that intersect the San Juan tuff exposed in that area. The 
' . most. northerly vein is nearly vertical, but the other dips about 65° to the 


: southeast. These veins are composed rincize lly of quartz and, ljike other 


| . veins of | this type, vary somewhat in width but will probably averege ‘about 


5 fect. Galena, sphalerite;, and some chalcopyrite and pyrite eccur locally. 
The ore also contains some stor and gold. Francis shipped 9 tons of ore 


+ to the American Zinc, Lead & Smelting Co. custom mill at Ouray, which was 


pettled for on the basis of 12.05. percent lead, 7.8 percent zinc, 7.6 


. ounces silver, and 0.025 ounce gold per ton,,. but copper is not mentioned. 


* Information. conceming fo) ther smal shipments saad not. available. 


Devcolopment and mining. - Access 6 the first vein fig gained by & cross- 
cut adit driven on a westerly course about 180 feot to its intersection with 
the vein. A drift Was driven wostward along this vein, but beyond 200 fect 


- from the. erosscut it is ¢ecved and-inaccessible. A. seecna crosscut hes been 


. driven. westward from this drift to its iritersection with tthe second vein. A 
».small arount of drifting Hoe been done | eae this vein in oe directions 
+ from the crosscut. _ ae | 


8 POreoned Sn Ee es ; 


3549 AG 


Google 


A winze has been sunk.on ore in the, first vein, but when visited it 
was flooded and inaccessible. An exploratory raise was in progress above 
the drift near this point, and the drill holes had begun to show signs of 
approaching the ore. A raise on ore exposed by the drift on the second 
vein was in progress during the early part.of June 1948. Equipment at 
the proverty comprises a portable compressor of 210 cubic feet per minute 
capacity and the necessary air drills and accessories. 


Silver Crown : ce ee ae 7 ; 


The portal of the Silver Crown crosscut adit is on Mill Creek, about 
half a mile from U. S. Highway 550 in the vicinity of Chattanooga. This 
crosscut was intended to afford access to the Precious Metals property 
situated on the San Miguel River drainage side of the high rugge ed ridge 
to the west. It did not reach its objective and now affords access to 
veins that are being explored uh the Eisen operator's « 


The organization is headed by Ci A. Baker, hh19 Steel Street, Denver, 
Cole. At the present time (1948), three men are employed on one overating 
shift. 


Exploration of a quartz vein that is intersected by the adit between 
2,300 and 2,400 feet from the portal is now in progress, the objective 
being to intersect this vein with another vein exposed by the crosscut. 


The adit was ' started during the 1890's, and its location is shown on 
the Economic Geology map prepared in connection with Folio 120, surveyed 
by the U. S. Geological Survey during 1895 and 1900 to 1901; however, no 
mention is made of the oncretion in that publication. The total zenetn of 
the adit is reported to.be between 3,100 and 3, 200 feet. 


Compressed air for the operation of the drills ie fumished by a somi- 
portable gasoline-powcred compressor estimated to have a capacity of about 
285 ‘cubic feet per minute. 


A battery locomotive is used a haulage of rock and other mterials. 
A gasoline -powered generator has been installed at the portel in order to 
maintain the locomotive batteries in operating condition . 


| Quray District (Uncompahgre | 


The Ourey mining district, also referred to as tho Uncompahgre district, 
includes some 15 square miles in the vicinity of Ouray, Colo., and comprises 
the northern portion of the San Juan Range. (fig. 2). To the south, the 
indefinite boundaries extend to the Upper Uncompahgre district in the 
vicinity of Bear Creck, about 4 miles south of Ouray. To the southwest the 
Canyon Creek drainage to the proximity of the Camp Bird surface installations, 
ebout 6 milcs southwest of Ouray, is considered a part of the district. 


The canyon of tho Uncompahgre River intersects the formations through 
the center of the district, and Ouray, the county seat. of Ouray County, is 
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situated within the narrow valley. U.S. Highway 550 enters the district 
by way of the valley and is considered to be ‘a "high-gear" route until it . 
passes throuzh Ouray enroute to Silverton by way of Red Mountain Pass. 
Ouray is the terminus of the branch of the narrow-gage Rio Grande Western 
Railroad, which serves the area. Several historically ‘wéll-known mines, 
among them the American Nettie, have mde considerable contribution to. the 
past production of. the Ouray area. ‘Currently ‘ ‘the ‘Bachelor , together with 
some irregular shirments from the Mineral Farm mine, comprise the only 
producing operations. The Portland mine should be in production sometime . 
during 1948. ie Seta; earn eens 


General Description of the Devosits a 


The amcounaliers pred ana Canyon Creek have exposed. the. rocks for a 
considerable vertical distance, ranging from late Cretaceous through.the 
Potosi volcanics of Miocene age, within a comparatively small area 039/. 
Erosion by these streams and their tributaries has exposed mineralized 
veins within the age pair A moos ; which. would have been eee 
concealed. . , | | 


Bachelor Mine 


The American Zinc, Leed’& Smelting Co. has been operating.the Bachelor 
mine during 1947 and has plans for further expansion | at the property. ‘This | 
operation is’ a consolidation’of the Bachelor Consolidated, Pony Express, and 
Neodesha properties as well as the Syracuse crosscut tunnel and surface. 
installations. These proverties | are about 2 miles north and between 1 and - 
2 miles east of Ouray. Automotive equi pment leaves U. 3. Highway 520° at. 
the American Zinc, Lead & Smelting Co. mill about 2 miles north of Ouray: 
and traverses a mountain-road to the Syracuse tunnel portel and along. 
Dexter Creck to the nortal of the Khedive edit. The compressor and black- 
smith shop are at the portal of the Syracuso tunncl,. and only timber sheds 
and ‘some small peered facilities aro at: the Portal of the Khedive adit. 


Description of the doposit. - Production at the Bachelor mino: ts from 
@ vein of somewhat variable width and comprised principally of quartz that 
strikes N. 60° E. and dips slightly to the south. Favorable horizons. on. 
the vein are further mineralized with galena and sphalerite, which contain - 
appreciable quantities of silver and small quantities of conper and gold. 
Although the ore is complex, it is amenadle fo concent raTtee by flotation 
in the company's treatment’. plant... ... 


At this place the country rock is composed’ principally. of sodimen- 
tarios with a slight-easterly dip. These sedimentarics are below the. 
Telluride crosion surface,- which forms the base of the San Juan tuff, the 
productive horizon of tho’ voin deposits in the northwest exterior portion 
of the Silverton caldera .. | | o 3 | 


Burbank states: that Lt 4s airricult to define the boundaries: ee. some 
of the pormsyAOns is as is pEobaee ss. therefore » that, the pecans ie aa 


Work cited in Sue io, De 155. 
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exploited at the Bachelor mine is within formations classified as Upper 
Jurassic and is probably the Morrison. The "Pony Express beds," of the 

Wanakah formation, immediately below the Morrism, are the. more widely 

mineralized beds of the district. However, the eastern part of the mine 
is within the Dakota sandstone owing to the dip = the paces | 


The ore shoots appear to be formed at structures locally erased 
"miner's roll of vein.” These conditions probably are the result of a 
slight lateral movement along bedding planes of the sedimentary rocks, 
which prepared a zone more favorable to the deposition of ore minerals. 
Mineralization is closely associated with the Bachelor clastic dike 
in the upper levels only, and the vein may be on either side or wholly 
within the dike. This and other clastic dikes in the area appear to. 
consist of injected breccia and have been the subject of considerable 
study.40/ The exact connection between the ore bodies and the clastic — 
dixe is not definite, but the vein does not appear to be iar oo 
unless it is in close proximity to the dike. : 


Development and mining. - The terrain in the area has influenced the 
type of development to a great extent. The westem part of the property 
has been developed by adits at various altitudes. To the east, on the 
Wedge claim, access to the workings was by a shaft, and adjacent to this © 
claim the Bachelor Consolidated property was developed through the Khedive 
crosscut adit about 700 feet in length. The Khedive level and work above 
it was driven from this adit. Work below this level was carried on through 
the Bachelor shaft, which connects with the Syracuse tunncl, desighated as 
the 1,000-foot level. Actually this tunnol level is somewhat less than ~~ 
1 ,000. feet below the Bachelor Discovery tunnel, which is renee over 300 
Peet above the Khcdive adit. : 


The present organization hae basa operating the 500- and 700-foot © 
levels to the cast of the Bachelor shaft. Ventilation has been sufficient 
for operation, and the air lines installed by previous operators were still 
intact. The rehabilitation work will proceed as conditions permit. The 
500-foot level to the east .was rehabilitated, extended, and has mde avail- 
able the ore indicated by the stopes. along the "roll" above the Khedive - 
level. This part of the mince is in the Dakota sandstone, which contains: 
strata of impure limestone or marl. 


The ore was being extracted by extending the drift and ratsing from 
it to the ore body. The nearly horizontal ore. body formed along the "roll" 
will eventually be at drift height owing to the dip of the sedimentaries 
that form the country rocks « 22 


The ore is generally drilled with a stoper drill, although tho deposit 
is very flat. In som instances, not all of the ore is taken out with one 


round, and a jackhammer is used to take up bottom. This method permits 
complete extraction, even though the outline of the ore body is irregular. 


4o/ Work cited in footnote 10. 
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The broken ore is moved to the chutcs with ao scraper operated by a 
compressed air-powcered, double-drum -slusher hoist... One installation will 
serve the 50 fect. or more on-each side of the: service. raise by moving - 
the scrcper across the manway end: chutes,.so that the: service raises: can be 
as mchas 100. feet apart.:-The: exploratory raises. have not been held to a: 
definite interval, ‘but the position generally depends on local conditions. - 


An old-style first-motion -ste.m hoist has ‘becn. conyorted to on air- 
opereted hoist,-snd is nowy. iniuse.: The loaded. cars are hoisted to the: .°— 
Khedive level and: trammed to: the ore. din at the portal... The. insta Liction 
is satisfactory for present: requirements and is-mintained in a: safe, - 
orderly condition. .The ore ig.transported from the mine ~e the aan by’. 
trucks of ons of the local: ee so arora 2 


Portland Ming . 


The hae ete Zine, “Lead. & ‘Srelting Go. nue nee: ‘obtained dentror of - 
the Portland mine, situated in tho areca: Jmown lotally as thé Amphitheater. - 


Dee 


Development .work comprising 2 orosscut adit constitutes the only. work 
currently in progress. .It is-.estimtcd, that. the crosscut willbe about | 
2,000 fect in length when comploted, ‘ond is ewes to develop the inter-. 
section of the Oak Street and Denver ‘veins: . sa bie of the results : 
will not be possible Bre some anes _ | 


Non -ovorating ‘Mines 


Maps ‘oyerned ‘% Goes a. nee 1a, Erving tly ohov. tho location of 33 7 
mines in the Ouray or. Uncompahgre district of ‘Colorado during :1904 to 1906..- 
Lator publication by Burbank *©/ deeling with the structure and ore deposi- 
tion in the ourcy district lists some 43 mines and Prospects in 1930. 


Rxominatdon of. historical, eo iesien eae: eter, articles suggosts 
that the American Nettie. mine. wos Mord important. thari the other .now inactive | 
mines. This mine. is. zbout a, mile,. possibly.a mile and one-half, north-of ~ 
Ouray, on the cliff that forms: the cast wall of the canyon' of ‘the Uncompahgre . 
The rerial trammny cables are ‘still-in place across U. S. ‘Highway 550, ‘the = 
river, and the right-of-way of. the Rio Grande Western Railroad. The. +. ~— 
buildings attached to the cliff? and still intact:are visible from the west 
or railroad side of the ee 

The ore belles. Word - fond cite ane a cae eetes bed at the 
base of the overlying dlack, carbonaccous shale... In. the ee seduce 
these scdimentary beds have a gentle easterly dip of 5° to 10 


_ The ore. comprised.principally limonite containing gold, most of which 
was in the. froe state, cither fine or. in the form:.of wire or nuggects. 
Mention is mde of gold ore yielding as mich. as :30:ounces per ton, and, 
although the. silver Was - sccondary in’ importance, the ore. contained as much 


1/ Work cited in footnote 10. | | 
42/ Work cited in footnobe 10... - oe et ee tee meet pre te 
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as 60 ounces per ton in some parts of the mine. According to Irving and 
Cross 34 | | 


Between 1889 and January 1905, the mine produced 23,641,316 
pounds of ore valued at $1,464,923.35. This would give an- 
‘average value of $123.12 per ton, OF, pals 6 ounces of. Bor 
per ton of sorted rock. | 


The limonite is an oxidation product of the pyritic deposits, and . 

gradually passed out of the zone of oxidation as the mine workings progressed 
eastward. Economically important minerals apparently were rare east of the 
Jonathan dike; at least, available information indicates that the more 
valuable ore was on the west side of it. 


At the nearby Wanakah mine, the deposits of gold~bearing ores were 
formed at a somewhat lower horizon than at the American Nettie. The 
mineral characteristics of the contact-metamorphic class were deposited in 
the limestones of the Pony Express beds at or near the bottom of the 
Morrison formation. According to Burbank:44/ 


The main ore channel of the American Nettie essentially 
parallels that of the Wanakeh mine and probably is related to the 
same zone of flexing, though the two are scparated about 800 fect 
See ee arte oee and from 500 to 600 feet horizontally. 


The gengue of the pyritic ore is similar to that associated 
with pyritic deposits in the contact-metamorphic zone except for 
the absence of contact silicate. The principal minerals are 
sericite, quartz, chlorite, and carbonates, but there is in 
addition, some baritc, The ore minerals include sphalerite, 
chalcopyrite, galena, tennatite, tellurides of gold and silver, 
and native gold. 


The Mineral Farm mine is southwest of Ouray, a short distanco from the 
Canyon Creek road between Ouray and the Camp Bird mine. Opcration of the 
mine has been somewhat erratic and gencrally on a leasing basis. It was 
operated through 1947 by Earl A. Alexander, of Ouray, but the operation was 
suspended carly in 1948 because of inability to arrange a BeUaerecuony 
leasing agreemont, and the property is now idlc. 


According to Burbank, 45 / the ore body exploited at this seme is 
pipelike and | has been developed for over 1,400 feet on its inclination 
of 15° to 20°. The deposit is the revlacement type and was formed at or 
near contact. of the Molas formation with the Ouray limestone, In type, 
the deposit is similar to the "channels" of the Tintic district of Utah, 
but it does not compare with most of them in. the matter of ‘grade or quantity. 


The principal ore minerals are gelena, sphalerite, and tetrahedrito 
in association with quartz and some barite. 


Work cited in footnote 10, p. 18. 
ay Work cited in footnote 10, p. 223. 
45/ Work cited in footnote 10, pp. 220-223. 
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Burbank suggests.that other deposits of this type might be found at 
other points along this contact. However, the comperatively small. size 
of the Mineral Farm deposit discourages the expenditure . of funds for 
extensive prospecting. 


The Callicpe mine is situated on Dexter Creek north of the Bachelor. 
The few statements to be found in the various. publications indicate the = 
deposit to be a fissure similar to that exploited by the Bachelor mine. 4 


According to Henderson 46 / 6, 18) 307 ‘pounds of ore “produced up ‘to July 
1890 contained 1,413.67 ounces gold, 354,363 ounces sami and eae 811 
pounds of lead, , | . 


Upper Uncompahgre, ren Oe Gulch, ‘and ‘jure Bast” 


The drainage of the Uncompahgre River soueh of Ouray from the proximity 
of Bear Creek Falls to the vicinity of the’ junction with the Poughkeepsie 
Guich branch is designated as the Upper Uncompahgre district. The area on 
the western flank of Mt. Abrams, including the northern part of Ironton 
Park and the Grainaze into Red Mountain Creck from Hayden Mountain, . comprises 
the south and westezrn portions of the district... The Red Mount2in district. 
adjoins this area on the south, but the common boundary is very indefinite 
here, as are 211 such boundary lines throughout the. San Juan region. : 


The Poughkeepsie Gulch district - comprising some 6 square ‘miles 
adjoining the Upper Uncompahgre district on the east and south, is composed 
principally of the drainage of the Poughkee paie Gulch. branch. ‘of. the 
Uncompahgre River. To the south of Mt. aAbrans , the Ouray-San Juan county 
line becomes the western boundary. To the east ané adjacent to it is the 
Mineral Point district, which includes the area betweon the Uncompahgre and 
California Gulch to the common corner of San Juen,.Ouroay, and Hinsdale 
Counties. American Flats, the northeasterly flank of Engineer. Mountain | 
in Hinsdale County, is eonerally included. with the Mineral Point, aren for — 
the sake or convenience « a fies 


The Upper Uncompahgre district is. sérved by Uy. S. “Highway 550, which 
‘traverses the gorgelike ceonyon of the Unconmmahgre to its confluence with 
Red Mountain Creek, and by way of the canyon of that. stream to Ironton Park | 
enroute to Ped Mountain Pass. and Silyeorton. | To the. east of, ‘Highway D0 y 
the primitive road traversing. the narrow, steep-wallcd conyon. of the — 
Uncompahgre was improved to the Michael Breen mine by the. wartime access- . 
road program. Above the mine the route by way of Mineral Point to Animas .- 
Forksis mintained to some degree in sumer ,by..Ouray and San Juan Counties. 
The route by way of Engincer - Pass to Leke City has not been opened for a 
considerable time. The. Poughkeepsie branch of the route. gcnerally receives — 
some cttention during oach season. It is’ possible. to travel. by way-of 
Mincral Point and Anims Forlsto Silverton during this period, but it is 
suggested that a jeep or other four-wheel arive vehfcle: should “te used: for 
the trip. 


e° 


Lé7 Work cited in footnote 6. 
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This area is one of vrecipitous terrain, subject to heavy snowfall 
in winter and almost daily thunderstorms during the short summer season. 
Frequent snowslides result from the heavy snowfall and steep terrain, 
whereas the thmderstorms that sometimes reach cloudburst proportions 
often result in slides of talus with some mud. A portion of the heavy 
annual precipitation is absorbed by pervious structures such as fault 
zones, fissures, and veins, so that the rocks contain all the moisture 
it is possible for them to hold. 


The climatic conditions, ‘together with the type of terrain at altitudes 
ranging from about 9,000 feet at Bear Creek Falls to nearly 13,000 feet at 
Mineral Point, has not been conducive to extensive development. In addition 
to these physical caditions, the demonetization of silver and the increase 
in sulfide content of the ore, especially zinc, with the attendant increase 
of penalty, have further réterded exploration. 


The Bureau of Mines gave especial attention to the Poughkcepsie Gulch 
district during the summer of 1946 » and a reconnaissance of approximately 
6 square miles was completed. The area was mopped with especial attention 
to mine workings that were at all accessible and to outcrops of veins. 
During this project, some 800 indicative samples were taken and sent to the . 
Salt Iake City laboratory for assay. The.work resulted in recommendations 
for an exploratory program.47/ 


The area has received attention from the U. S. Geological Survey, and 
considerable work hes been completed, the most recent by Kelley 48/ 


The Michael Brecn is the only mine now opereting in the Upper Uncompahgre 
district, and the Mountain Qucen, at the head of California Gulch, the Little 
Ida and Burrows, cbout 1-1/2 miles down the Gulch, aro the only properties 
to record production from the Minernl Poin’ district during 1947. The 
Mountain Queen is at the southern edge of the Poughkeepsie Gulch district, 
but it is questionable whether the Little Ida and Burrows are in the sam 
or in the Mincral Point district. 


General Description of the Deposits 


Most of the veins of the Upper Uncompahgre district appear to be 
associated with the diastrophism attendant upon the Dunmore fault, which, 
according to Kelly, has a horizmtal displacement of not less than 2 5800. 
feet and possibly more than 4,500 fect. This fault strikes somewhat “north 
of west and dips southward at a very steep angle, whereas the veins in 
this area are at nearly right angles to it and have a general north-south 
trend. There are some veins with 2 general east-west trend at the northern 
fringe of the area ,» but there are no indications of veins radiating outward 
from the Silverton caldera, os in other districts. Throughout mst of the 
Silverton-Telluride -Ouroy region the exposed formticns are in a relatively 


477 Hazen, Scott W., Jr., Lead-Zinc-Silver in the Poughkeepsie District and 
Part of the Upper Uncompahgre and Mineral Point Districts, Ouray and 
San Juan Counties, Colo.: Bureau of Mines Rept. of Investigations 4508, 
1949, 110 pp. 

48/ Work cited in footnote 10. 
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horizontal position, but the northwest portion. of this atetrict. north of 
the Dunmore fault has been tilted. The Pog Ls ae discernible. 
from Highway 550 « _ ; = 2 i : oo 


Throughout most of the Poughkeepsie Gulch and Mineral Point districts. 
the veins are legen northeastward in their trend, probably radiating 
from the Silverton caldern 


The sedimentaries prominent. in the Uncompahgre district : are exposed in 
the northwest portion of the Upper Uncompahgre in the vicinity of Canyon 
Creck. To the south and east, the Telluride conglomerate thins and ts not 
present over mst of the area, whereas the San Junn tuff,. productive in the 
northwest sector, fingers into the Eurekn rhyolite «. “Throughout most of the . 
area the rhyolite is overlain by the Silverton volcanics, the Burns latite, 

and pyroxene andcsites. _ 


Michsel Breen Mine 


The Southwest Metals Co. of Ourny , Colne, controls the Michael — 
(fig. 2), locally tmown as Mickey Breen, and Mountain Monarch proverties. - 
The group is comprised of some 16 claims, o number of which are patented, . 
and the rest are held by location. This prorerty is in the Uncomrahgre 
River Canyon about 1-1/2 miles.east of Us. S.. Highway 550. . The road from 
the highway to the’ mine woes improved under the wartime access road program | 
end is mintained by Ouray County, which includes snow removal during the 
winter season. F.C. Leibhardt, of Ourcy, Colo., is the principal ‘stock- 
holder, and Oren Fulgur,. also of Ouray ‘ts mine si aca in ee 
- of OrSTSyrOnss 


The property is reported to have been operated first. during 1890 and. 
intermittently since then , the’ latest being on the Mountain Monarch, which 
was started in 1939. According to Kelley, 4of ""#% private -reports estimted 
in 1917 that ore worth more than $300,000 had been shipped from the Mickey 
Breen group, three-fourths of it coming from the Mickey Breen denosit.' 

The same source reports that 1,226 tons of ore was’ produced’ ‘from the 
Mountain Monarch, to and including 1943, from which 71.54 ounces gold, 7, i 
ounces silver, 10 ,039° pounds of cépper, 1,941,927 pounds of lead, and. _ 
158,165 vounds of zinc were recovered. The first. production. from the ._. 
Mountain Monarch is reported to have been during | 1900, c1though the records 
of vroduction throughout the district appear. to be incomplete asia the... . 
early days. 7 


eee of oan ee ‘The’ Michnel’ hroen. workings. ‘exploited 
the Michael Breen, Royal Consort, and Helen veins, whereas at theo. sc 
Monarch only the Monarch vein hag been explored,” 7 


It was formerly .considored that the- Mickey Brecn vein was the eastward 
continuation of the Durimore fault fissure, but more récont work by Kelley 
indicates that the Mount-in Monarch vein’ is the continuation of the Dummore 
fault instend of the Mickey. Breon. 


3549 - 54 - 


Google 


Kelley also states that the Michael Breen vein ranges in width from as 
little as 6 inches to several feet, and probably averages about, 2 feet. It 
has a nearly east-west strike and is inclined very steeply (80° to 90°). to. 
the scuth throughout most of its course, although at one point it has about 
the same dip to the north. The vein eorpriges principally quartz, further 
mineralized with galena, sphalerite, chalcopyrite, pyrite, tetrahedrite, and 
appreciable amounts of rhodochrosite. He also states that an old report 
mentions 15 samples from this vein that averaged 0.09 ounce gold and 18 
ounces silver per ton, with 2.17 percent copper, 10.5 percent lead, and 18.5 
percent zinc, but no record was given of the position or width of vein . 
matter sampled. 


It is reported that a considerable tonnage of stope fill from previous 
operations of sufficient grade for economical treatment is available and 
will be drawn as soon as facilities are prepared. According to Kelley,50/ 


The Royal Consort vein strikes N. 45° E. and dips 50° to’ 70° 
N.W.; intersects the Helen vein a short distance east of the “= 
tuhnel. The Helen vein is vertical and strikes N. 86° W., or 
parallel to the Mickey Breen vein, with which it is almost 
identical in width and type of vein matter. The Royal Consort 
vein is only about 6 inches wide between the tunnel and its 
intersection with the Helen, beyond which it widens to 18 
inches. ; 


The vein at the Mountain Monarch, or Monarch, as it is locally 3 
designated, has 2 general east-west strike and dips south at a steep angle. 
It ranges in width from 5 to 10 feet, and there is a considerable amount of 
gouge on the wells throughout most of its length. As is common with other 
veins throughout the region, the vein mtter cmsists principally of quartz 
containing galena, spholerite, some chalcopyrite, and pyrite. This mine was 
surveyed and 2 mp prepared by Kelley during the courso of the U. S. © 
Gcological Survey work in the district. 


Development ond mining. - The Southwest Metals Co. hes concentrated | 
principally on development and exploration during the past year (1947). 
Access to the Monarch (Mountain Monarch) is gnined by oa crosscut which, 
for some unknown reason, was driven on a curving course and intersccts the 
vein about 300 feet from the portal. The portal of this crosscut is at the 
road grade level, altitude given by Kelley as 9,776 feet. Drifts have been 
driven along the vein to the east and for a short distance to the west. 
Some stoping had been done along the vein, and some exploratory raises had 
been driven, but the principal operation for some time has consisted in 
taking up bottom through the crosscut and along the vein. The cxcessive . 
grade on which the carly work had been driven hampered tramming to such 
an extent that it was considered worthwhile to mke the necessary grade 
change, and at the same time some of the sharp curves were relieved. The 
drift was lowered nearly 4 feot at the face in order to bring it down to 
grade. 


50/ Work cited in footnote 10. 
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The bench was drilled with jackharmmers, and the broken mterial was 
loaded into end-dump cars by a mckinz machine and tranmed to the surface. 
A considerable vortion of the material was praeees to the American Sane 
Lead & Smelting Co. custom mill at si i 


During the latter part of 1947, a mice was in progress at a point 
about. 70 feet above the lower tunnel or. No. 2 lower level. . It consisted 
of a manway in the center and a chute on each side. The drift sets. from 
which the chutes are susrended are of round timber. The ik aia 
are nailed to round timber stulls. . oe oa a! 


Mineralization of sufficient grade ‘to be classed as ore was 3 showing in 
the back of the raise, and cutting of a station was in progress. - Drifts to 
both the east and west were planned, together with continuation of the 
raiso, which.will approximate | e 90 fect when. aes to the next level. 


The No. l upper level, from which most of the pearet ion has. been in. 
progress, is also entered by @ crosscut adit, the altitude of which Kelley 
gives as 9,993 fect. A stope near the sersection of the vein by thé 
crosscut hes produced most of the ore, ‘but a sublovel driven to the cast 
has cxposea a lead-zinc shoot of . sufficicnt grade ‘to warrant driving a. 
raise from No. 1 upper level to the sublevel. A reisc also has been _ 
extended 165 feet from the No. 1 upper level, and the level at the top 
of this raise has been driven 95 fect to.the west. It is estimated that 
an additional 30 feet in. this direction will break through to the. surface 
above the level known es the No. 1, or upper level. This drift has. been 
extended 85 fcet to the east and hag exrosced the vein, which has been 
sufficiently mincralized so that it canbe classed as. ore, and a. eau ne raeans 
ore reserve is indicated. | 7 . 


The tes in progress from the to. 2 lower level will enter the No.1 BS 
upper level about 30 fcet from the bottom of the 165-foot reise. This — 
arrangement will eliminate the need for the aerial tram now in use between 
the No. 1 level and the. ore bin at. the Reedey lovel. 


The No. 2 lower level will become the ae pias. and sects: 
neue ge is. pienned, but a mile is now used for Aecaiscres Se — 


'The compeny eaeaee 12 ‘to 15. men , and nearly all- underground work 
is. done under contract. . The drifts. and reises arc. paid. for on a footage 
basis, end tramming is on a tonnage basis. Timbering is also installed 
under contract. . The company furnishes supplies and materials used bi the 
contractors. a ek 8 L ae oS 


A local trucking firm trensporte tho ore po the ane to. the aisean. 
mili of the American a Lead. & eae Co. at : Oumey | at. the: rate of 
$1 e1D per ton. ; - ; 


Considcrable. repair to surface. installaticn has: been, in progress. ‘This 
work has consisted of constructing snow sheds, enclosing ore. bins to eliminete 
freezing of the ore in winter, and repairing shops and other buildings. 
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A 425-cubic foot, Diesel-powered compressor furnishes compressed air 
for underground operations. A 250-cubic foot compressor has Peen ansteies 
and is mintained in a stencby condition. ) he. % 


All material for ict sitios of electric power has: been en 
and surveys have been completed. As soon as the trensformers are available, 
installation will bad ay an 


Mountain een Mine » 


The Mountain Basen mine (fig. 2) is at the head of California Gulch 
at an altitude: of 12,790 feet in T. 42 N., R..7 We, 16 miles: northeast of 
Silverton, Colo. The property is owned by the Eureka Mining & Milling Co. 
of Denver, Colo., and is being operated by the Mountain Queen lease, : 
represented by Arthur R. Walker, Silverton, Colo. 


The severe climitic conditions at this altitude limit operations to the 
summer months, generally from the last of May or the early part of June to 
about the middle of October. This condition presents a serious handicap to 
prospecting and mining throughout both. the Mineral Point and POMeRROOnExe 
Gulch districts. 


An access road was approved and constructed by the wartime access roads 
program. The road traverses California Gulch from Animas Forls but will not 
receive mintenance or snow-removal attention until other San Juan County 
roads have been opened. ) 


Description of the deposit. - The mine workings exploit sulfide lead- 
zine ore bodies within a vein consisting predominantly of ribs of quartz 
with bands and stringers'‘of. pyrite. The vein or zone ranges from 50 to 150 
feet in width. At some places there are horses of altered cotmtry rock 
between the quartz ribs. The zone strikes N. 45° E. on the west end of the 
Mountain Queen claim and turns eastward near’ the shaft, which is near the 
north central part.of the claim. Many pits, cuts, trenches, and shallow 
shafts were openecd.on the vein and are all located on exposures of pyrite, 
either in the quartz or in the siliceous mterial betwoen the quartz ribs. 


The Geological Survey and Bureau of Mines records indicate that from 
1901 through 1942 the mine produced 1,447 tons of ore containing 32.16 
ounces gold, 19,663 ounces silver, 9, 601 pounds copper, 366,931 pounds lead, 
and 135,339 pounds zinc. The mine is credited with 250 to 300 tons 
production each year from ee to 1946. | 


Development and mining. - The Mountain Queen shaft is over hoo. feet in 
depth and was sunk on a lead ore shoot. An adit started in the bottom of 
Californie- Gulch wes driven 1,500 feet toward the shaft, and a raise 
reported to have been driven. from the end of the adit failed to comect with 
the shaft. The sheft is in good condition to the water level (about 200 
feet), and current operations have been carried on to the southwest on this 
level. 
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: Stores above a northerly drift on the 7O-foot level have broken through 
'’ to the surface and are partly caved, and workings’on a parallel ore shoot 
south of the shaft also are caved. According to Kelley:51/ 


It is one of the oldest workings’ in the district (Placer 
Guich and Treasure Mountain) and in 1877 snipped 370 tons of ore 
to Lake City. This ore was carried by pack animals. to Rose's 
Cabin (on Henson Creck, a distance of about 8 miles) at $3 per 
ton, and is said to Ave contained 30 aunces of silver and 64 
percent of lead. The mine was most active from 1878 to 1880, 

“> and during one of those Ceeaky is morons to have shipped $60, 090 
oe ones OYGe 


Puede. Mine | 


The enous mine, a prosrect (fig. 2), is situeted on the north side of 
California Gulch at an altitude of about 12,000 fect, about 2 milcs west 
‘from Animas Forks. This operation is served by the ‘same branch of the Moun- 
‘tain.Qucen access road that taaihecae access to the Littic Ida mine, the 
adjoining. claims. —- 


The claims covering that portion of the —— vein together with 

._ other property in.this.erea. is: owned by the trustees of the Frisco tumnel. 

. The: leasing company currently operating the eOerey, is a the manage- 
ment of K. E. Knepp of Silverton,’ pce oa 


A comparatively small ney eens pe — — necorded by previous lessces 
as well:as by the present. operators,. but. complete.records are not available. 
Some of ‘this ore was shipped directly td lead-zine smcltcrs, whereas other 
consignments were made. to the Shcnandoch-Dives Mining Co. at Silverton and 
| the areca Zine, ‘Iead &: Smelting Cor Sue com, mild at. Ouray 


ay The strong sastaa: striking mig swe: vein has’ Pei. traced through the 
length of: several claims,.including the-Little Ida to’ the west. Toward 
‘the cast it becomes .a part of or 48 interlaced with other voins having a 
general sast-west. strike.: The vein mterial,; like other’veins in the 
district, is predominantly quartz. Locally, it is further mineralized with 
 gelena and sphalerite, which contains some silver and smll1 amounts of 
copper. At-the Burrows mine.the copper content is negligible. The vein, 
as,exposed.on the: surface. and by the crosscut, reaches a maximum width of 
6 or .7 feot. and. averaged about’ 4 feet. throughout. ‘the mined area. It is 
not always mineralized.sufficiently to be ¢lassed as’ ore across the full 
ween 


: One. ore ay qinad partly by the Ne ‘organizction and by previous 
lessces produced about 1,000 tons and contained about 16 percent zinc, 10 


percent lead, ca owices pee ‘ton- silver.~ ee peyment was received for 
Copper» — at . 


L/ Work cited in foctnote 10, pp. “449. 
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The ore body was first sencued by sence pits oe a sheft - was sunk on 
the ore. A crosscut adit was driven 85 feet on a northerly course to give 
access to the vein. A drift was then driven westerward along the vein for | 
a distance of slightly more than 85 feet. The drift entered an ore body when 
it had progressed but 5 feet from the crosscut. This ore body did not connect 
with the one exposed in surface excavation; however, it was stoped for about 
30 feet above the level and was mined underhand for an unknown distance. 


Later, a connection with the surface work was effected, and by the 
close of the 1947 season nearly all of that ore body had ‘been extracted. The 
clean-up work was done by drilling jackhammer holes in benches, and the 
broken ore was drawn frome chute on the level and trammed to the ore bin 
on the surface. . 


A Chicago pneumatic compressor of 210-cubic foot capacity per minute 
furnished compressed air for the operation of air drills. The compressor 
is stationary and powered by a gasoline-driven motor. : 


The property was being operated on a royalty basis, the owners receiving 
7-1/2 percent of the custom-mill returns after payment of milling and 
trucking charges. - 


The mining operations, drifting, and breaking ore were paid for on a 
vontract basis. The contract for drifting was at the rate of $8.25 per | 
foot; the company furnished all supplies and-equipment. The ore. was broken 
and trammed to the ore bin for $2.75 per ton. oo 


The ore was transported from the mince to the American Zinc, Lead & 
Smolting Co. mill at Qurey by a Silverton trucking company at $4.50 per 
ton. A truck gencraily made two trips per day, and during most of the 
favorable operating season the mine furnished two eruckioaee of ore per 
day. 


Little Ida Mine 


The Little Ida mine (fig. 2) is in sec. 2, T,.42 N., Re 7 W., on the 
north side of California Guich, about 2 miles west of Animas Forks, at an 
altitude of 11,500 feet. The property was surveyed for patent during 
1905 and has been operated on a small scale at various times since then. 
It has been credited with occasional shipments of an unknown tonnage of 
lead-zinc ore. | 


A branch of the Mountain Queen access road was constructed during the 
time the program was in effect, and affords access to the workings by 
automotive equipment. Like the Mountain Qucen mine, operations are confined 
to the short seasam, but it is generally possible to operate somewhat later 
in tne fall because of the lower altitude. 


Ray C. Barnes, of Silverton, Colo., operated the property during the 1947 
seasone A considerable portion of the time was consumed in surface prepar- 
ations, but a small tonnage of ore was produced from the development completed 
before the close of the scason (1947). 
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Present operations have been carried out on the Burrows, a strong 
eastward-striking vein, which in general dips north. There.are, however, 
branches or splits on the. south side of the vein that dip to the south. 
This vein has been traced for some distance to the east where it is the. 
sam, or interlaced with other castcrly striking veins a ahaa ide other 
names. Westerly it becomes ebecune Be alluviun. - 


‘The Little Tda vein, omuextentely eaeelial a5 the —e ; isa 
short distance to eee Sa In general it dips-to the south. and has been 
traced castward to its junction-with other’veins of the area. This. vein . 
was exploited during the ee days — wes the source of the eet oe of: 
the Little Idea mine.. . : | | 


North-south cross veins or fractures have produced ore ne ‘the a 
section of both the pranee ida:and. Burrows. we and is the sender of: 
present developmont.,... ... -:. ie ee 


The Burns latite forms the suvtate. at the higher ace iede. whoreas 
the Eurcka rhyolite is-exposed onthe slopes nearer the bottom-of California 
Gulch. These formtions are of tho Slivorton volcanic serics:and form 
strong wolls that permit mining by the shrinkage-stoping methods, | 


The ore shipped during the season older about. as persent icnd, ? 
percent zinc, and 0.4 percent COPPOFe oe 


The development work completed: this seas! omen eeae a shore aveuetit | 
driven almost north to the vein. A drift had been drivon 130 feet north- 
easterly along this vein... Some ore had been.extracted by back stoping, | 
but the distance to the surface was not sufficient to permit mre,thun a- 
limited production. Neither was it .sufficient. to warrant installatian of. 
chutes, so that the ore was broken. onto. the track and micked-up with a - 
mucking mechine. 


The drilling in the drift was done with a heavy drifting mchinc” _ 
mounted on an uvright colum. Detachable bits on round stecl werc used 
for both drifting and stoper orate . The pees cai a itunes by 
one of the mining eompenTeee: | ae? _ | a oe fA 


Compressed oir for. operating ‘drills and ee fcnine: was J aioniead 
by a portable compressor. An extra. receiver. was instaljed. to.augment. the . 
supply. | Gee . 


Surface preparations, comprised insthllation and housing of the com: 
pressor. An ore bin of about 25 tons eee wos aa pee to. 
the branch road to permit steading trucks. 


“Drifts and crosscuts are diGen under Cantince. The cient es : 
paid for the work is $10 per foot, all supplies and equipment, sagem: 
use of the mcking mchine, being furnished. by the-.operator. The are;- 
aleo, was broken on a contract basis, ‘for: which the operators :paid. $2 . 
per ton, or 15 percent of. net. mili motu arter all ee had: Pow. 
paid. Cae oO ys , 
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Gasoline to operate the compressor eat the company $0 .227 per gallen | 
at the bulk station in- Silverton: The cost of other mining supplies was 
given as $400 per ton for powder’ at the portal of the adit, $33.90 per | 
1,000-foot spool of fuse. ie ond $2 25 per 100 for caps. ; 


The Sieuandocnnivee custom-mil1 base. -treatnent Shave amounted to 
$4 per ton, but a credit of $0.20 per ton was allowed for the iron and 
insoluble content of the ore. The operators were paid for 85 percent of 
the lead, 62.2 percent of. the zinc, and 85 percent of the copper. The 
local trucking company tronsported ‘the ore from the mine to the mill near 
Silverton at the rate of $2 .90 per ton a ace eae lots when. drawn from 
the ore bin ee sir 


Columbus. Ming 


The Foursome Mining Co., , lessee of the  Coanebae AG, (tts. 2) at 
Anims Forks, probably produced more tons of ore than any recent operation 
in the district. The company operations are directed by William Erickson ~ 
of ilar aa Colo. 


The portal of ‘the crosscut affording access to the workings on the 
Columbus vein is situated at Anims Forls about 11 miles northenst of 
Silverton, Colo, During the carly days, Anims Forkswas a settlement 
of some consequence; now there romin bit few dwellings. ‘thot could, be mide 
hebitable without almost complete rebuilding. ye 


The Columbus vein, like others in the district, is predominantly ” 
quartz; locally it. 18: further mineralized with nina and sphalcrite. It 
strikes about N. 55° E., is nea rly vertical ‘in dip, and. can.be traced | 
on the surface for several thousand feet. It is generally mined through 
a width of 10 to 15 fect in the more highly mineralized zones, although a 
few peneee: have been mined to a width of 30 moos 


The orc contains an approciable + amount of tale from. gouge within the 
vein and along the walls and is a source of considerable difficulty .at 
the cokers treatment plants. 


It was reported that ‘the ore absayed 8 €6 "7 werent combined lend 
and zine and contained about 2 ounces per ton of silver.. The fact that. 
operations were suspended shortly after the discontinuance of premium 
payments indicates the grade of ore ‘that could be ecinhaii 


The crosscut through which mining sneratiens. are: carried ‘out intersects 7 
the vein about 1,200 feet from.the portal and was driven on a N. 16° W. | 
course. The drift along the vein from the “intersection by the crosscut 
serves as the haulageway for ore’ mined above thit level... The first.drift 
above the hnulageway was spaced at 120 fect, and the next above, - -or the 
second drift, is 90 feet above the first level. The second level opens to 
the surface about 25 fect above the North Fork of the Animas River to the 
northeast of the surface installations at the portal of the crosscut adit. 
The ore shoot between the haulagewey and the first level above it was mined | 
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by the shrinkage-stoping method. The broken ore was pulled from the stope 
before susrension of operations in the fall of 1947. This stope was also 
used as an ore pass for the transfer of ore from the second level to the 
haulageway, The work on this level comprised drifting and siabing of ore. 
left on the walls by previous operutors. - ay double -drum’ slusher hoist was 7 ” 
used to rove this material to the “transfer points. A mucking tmachine was. 
used for removal of broken rock while driving drifts or crosscuts. 
Production was 60 to 80 tons per day during most of the season. — 


The surface installaticn compri sea a blacksmith ‘shop, saves: timber. | 
shed, and enclosed ore bins. Snow sheds. protect all. ‘surface track: lay-outs. 
A 315- cubic foot capacity portable : ‘and ‘a: smltier. -compressor furnished. 
compressed air for mining. Both compressors are. powered by eeceline motors,” 


All mining is performed on a contract basis. The ore is puckeneon & 
split-check basis, the company furnishing supplies and the men breaking the 
ore and dividing the returns after ee euch as transportation to the - 
treatrent plant were raid. 


en 2 


Silver Coin Mine ee eee ee ae : in Rae nar 


The Silver Coin mine (fig, 2) is about 1/e-nile southwest of. the Se Gay 
county road at the old townsite of Animes Forks, about 9 or 10 miles north-— 
east of Silverton, Colo. William Erickson, manager of the Columbus mine 
at Animas Forks, is:also in. chirge of operations at-this property. : . The .: 
objective of the work is to better appraise the: vale of an éast-west 
trending vein prosrected on the surface ahd by an adit, about 0 or. &0. fect 
ebove the present WOEerIGe a 

The deposit comprises an’ snataieet: ech ine quartz vein about 5- feet 
wide and with a nearly vertical dip. : It. nes. ‘been - sparsely mineralized .  _ 
with galena, sphalerite, and pyrite. A smll- stope had been mined. from the 
vein near the breast of the lower*level. .The minerals apvear to be z 
disscminated through the vein at this ‘location: but 50 sparsely that: .. 
extraction would not.be economical. It was reported that the mterial 
taken from the stope ba ately poia fo mt lling and, hauling. 

The lower workings comprise a eebauenr adit ariveri ‘sbubuesteied. | 
about 65 feet to intersect the vein and a drift driven wést oléng-the vein. 
for oa distance of about 365° feet. A: ratse, was. in. progress | at a point about 
230 feet from the crosscut and ‘was expected ; :to. break into “the level. ‘above .. 
with another round or so. It was éstimted.. that. the distance- between ‘the | 
two levels was 70 to 8 feet: This raise. would. afford access ee — S APESE = 
level behind & caved portion . . . 

A seniportapis compressor ‘of ie 320-cubie foot: per minute capacity. 
and powered with a gasoline motor’ ere the compressed air For oyeraeoe 
of mining rete er ad 
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Silvertq Area 


The Silverton area (fig. 2) includes the mines situated on land 
drained by the Animas River between Eureka and Silverton, commonly known 
as the Eureka and Animas districts. North and northwest of thé Anims 
River the area is drained by Cement Creek and Eureka Gulch, and south 
and southeast it is drained by Arrastre Creek, Cunningham Gulch, and a 
number of smaller streams. . 


The area is one of rugged relief ranging in altitude from 9,300 feet at 
Silverton and 9,800 feet at Eureka to over 13,000 feet. Fassable roads are 
maintained at least part of the year from Silverton up the Anims River, 
through Howardsville and Eureka to Animas Forks; also, from Silverton -up 
Cement Creek to Gladstone, and from Howardsville up Cunningham Gulch 
(fig. 3). A few other access roads to various mines are available during 
summor, but travel on them depends on the use of low-gear and four-wheel- 
drive vchicles or tractors. 


General Description of the Deposits | 


The northerm portion of the area ‘ wherein the ‘principal producer has 
been the Sunnyside mine, is in an eastward-trending graben on the north 
side of the caldera. According to Burbank:52/ 


Some of the faults have displacements of more than 1,000 
fect near the Silverton caldera, notably the Sunnyside fault 
and associated faults that bound the graben on the northwest. 
Most of the production has come from a zone within about 1 
mile of the central fault block of the main caldcra, but some 
of the larger faults and fissures are mineralized throughout 
their length and have yielded ore at places along a stretch of 
more than 6 miles. A series of east-wost to southcast-trending 
faults and fissures are aligned with and are essentially parallel 
to the central fault block, and these have been moderately 
productive within a belt about 2 miles outside the central block. 
A crescentic fault zone or ring structure, partly occupied by 
intrusive rocks and breccia swings around the southorn end of the 
graben and continues north along the west side of California 
Guich northeast of Hurricane Mountain. It separates the volcanic 
formations of the Sunnyside and California Mountain area from 
those at tho head of Poughkécpsie Gulch in the Uncompahgre 
Grainage to the northwest. The rocks of the Eurelm arca belong 
entirely to the Silverton volcanic series, and only a few smll 
intrusive bodics of rhyolite and latite are exposed. Minerali- 
zation along the northeast vcins is esscntially limited at tho 
southwest by the cdge of the min down-faulted block and perhaps 
to some cxtent by the local ring structure mentioned, 


52/ Work cited in footnote 10. | 
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The area drained by Cement. eres: ts within the caldera. The geology 
within this area has not: been, studied. in detail; however;- according. to. 
Varnes and Burbank af except. for. a. “Pew mail intrusive bodies of rhyolite 7 
and latite, the exposed. volcanic rock within’ the: interior ‘is. sme etay. ie 
ancesite. of the’ urper. pert of. the S{lverton volcanic series .* Ls ai : 


The part of the general Silverton area south seal southeast. ee Btiverton 
contzing the Shenandoah-Dives mine, one of the principel mines of the San 
Juan re@ion. ‘The: mineralized, area occupies e belt several milds wide — 
the southein’ rin of 3 the Silvertotcaldera. According to Nernediey « | 


Og ee ee SE oe Boog TES RE Ry eg te RS 


vA: wi ao. zone | oe aed faults ‘within and: on the ‘south: side :; 

ef: the Animas. River Valley marks the trargin’ of the caldera, ana 

‘along them the caldera- hes subsided 1500 to°2; ,00-feet relative. 
to the rim. This subdsidence is not expressed ty: ‘the present ~day as 
topography but can be estimated from off-sets of the’ various * 
volcanic units. Within the caldera the. predominant rock type is 
pyrexene andcsite, whereas to the south-the rocks are’rhyolitic, .- 

-.andesitic ana. Mabitic flows and. breccias which normally occur 
lover in the section. than. the andésite.- ‘Two of thé deep valleys» 
south of Silverton expose: pre “Cambrian schists beldw the volcanic: 
rocks. ‘The irregular pre-Cambrian surface rises to:the: south, so. 
that 4 miles sauth of the Animes River the schist is woll-exposed 
at the ‘surfaces - Several. ‘clongate Bodies of quartz tionzonite . 
intrude.:the groatly fractured and weak zone along: the marginal | 
faults and-were, .In turn, fractured and mineralized oe eae : 
nates seeding of ore: deposition. —— 

The. more. Coroactive veins. of this’ area are: Approxinately: radial 
to the southern rim. of the, caldera or are ‘in fractures that etverg? 
from the: radial veins. Some of these ‘veins, such'cs the min 
system of the. Shonandoah-Dt ves mine and the Nevada-~Silver Lake vein 
art accompanied over. part of their: extent “by: dikes’ or andesitie or 
latitic ‘composition. Another ‘set of fracturés trending more:or less 
concentric to the caldera intersect,’ the radfal: system at high 
angles, . Taese are commonly filled with’ dike miterial and ‘in places 
are mineralized, as at the Titusville ‘mine. A series of stcplike 
granite =porphyry Aikes. extcnds in a wide arc: ‘around the oo 
ecutbeny Limit of, ‘the. radial. vein system. | 


Page X 
t F 
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The Shonandos h-Dive , 


The proses: of. the. ‘Shenandoah=Dives Mining Co, : near  Stiverten,.. - 
Colo. (fig. 2), represents a. ‘consolidation of the Shcnandoah~Dives, North 
Star, and Mayflower. holdings, which ‘was’ effected during: ‘the: latter. part of 
1925. These holdings cover the min vein through a’ length of about 8,100 
feet. To the southeast the vein is under exploitation by the Highland 
Mary Mines, Inc. The conditions are best illustrated by the longitudinal 
.. Section in the plane of the vein (fig. 12). 


Work cited in footnote 10. 
54/ Work cited in footnote 11. 
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The company's general office is at 616 Finance Bldg., Kansas City, Mo., 
James W. Oldham, president. The organization is represented in Silverton 
by Charles A. Chase, vice-president. Operation heads are D.M. Kentro, 
manager, Edwin A. Larson, chief clerk, John Holmgren, mining, Joe Vota, | 
mining engineer, Joe Arietta af aerial tramway, and B. Bo Bonavida-and J. Breymann; 
milling. 7 


Prior to the initiation of speratiqus by the Sherandsenpiwe Mining Co. 
in 1926, the records indicate a production of $1,250,000 from the Shenandoah- 
Dives, $2,000,000 from the North Star, and $250,000 from the le ita net 
smelter retums. 


From 1928 through i 3,284. 398 tons of ore had been milled, from 
which there has been produced. poncentenecs containing 341,719,493 ounces 
gold, 4,829,415 ounces silver, 34,763,679 pounds of lead, YW, 720, 169. pounds 
of copper, and 15,469,491 pounds of zine. 


The North Star, Dives, and Highland Mary mines were. smth diGied by 
Ransome .56/ He does not mention the Mayflower, although the location of the 
claim is shown on maps accompanying his work. The Silver Lake mine, now 
owned by American Smelting & Refining Co. and operated on a: leasing agrcement 
by the Shenandoah-Dives Mining Co 3 was apparently Pe most important mine 
in the area at the time of Ransome 's visit. : | 


Description of the de sit. - The Shenandoah-Dives-Mayflower vein 
system, striking N. 45° to 50° W. and dipping 70° to the northeast., covered 
by the Mayflower, Slide, Terrible, North Star, Dives, and Shenandoah No. 3 
Claims, is the principal source of production by the Shenandoah-Dives 
Mining Co. The northwesterly portion of the vein, within the Mayflower 
claim, is in Arrastre Guich at an altitude of about 11,200 feet. The 
Argentine claim adjoining the Mayflower to the north, Guned by the American 
Smelting & Refining Co., has but little exploratory work, and the surface 
is covered principally: by landslide debris. Southeast from the Mayflower 
claim the vein outcrop passed over Little Giant peak at an altitude above 
13,000 fect. 


The country rocks of the area rest upon the ancicnt ncheat schists 
or basoment rocks. Above this are the flows of the Eureka rhyolite and 
Burns latite of the Silverton volcanic serics. The schist has not been 
cncountcrec in the workings of the Shenandoah-Dives Mining Co., but has been 
exvosed in the workings of the Highland Mary mine. The workings of the 
Shenandoah-Dives are within the overlying Eureka rhyolite and. Burns latite. 
These formations reach their mximim thickness on the property toward ee 
northwesterly portion of the section and thin out to the east. _ 


Burbank? has designated char upper porticn of the Burns ‘formation as a 
tuff and the lower portion as a tuff-breccia member. -He has alsa classed 
the upper portion of the Eurcka rhyolite as a flow breccia. 


55/ Work cited in footnote 10, pp. 203-205. 
56/ Work cited in footnote 10. 
5(/ Work cited in footnote 10. 
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The quartz veins from which production has-been abtained has. averaged 
from 8 to.&.5 feet throughout the. stoped area, -The principal ore. minerals 
are galena, sphalerite, and chalcopyrite : together with gold and silver. 
The gold is sometimes found. in the. "Preo' state, whereas. the silver may be _ 
contained in the sulfides or eccompany then as. complex. silver ‘minerals. 


An andesite dike of variable width, ranging between 15 and 20 feet, 
occupies a position along the voin for a distance of some 9,000 feet. ... 
Thero are @ number of prominent dikes ‘of this type ia the. area, 
some of which may have had an effect ‘Upon . mineralization Faults thet = - 
formed the fissure as well as those which intersected the vein and dike at. 
various angles have localized the mineralization. Some of these faults 
left gouge, which controlled.the course of the mineralizing solutions, — 
others probably have resulted in. the. crushed,. very soft oro, that. has been. - 
encountcred in various arcas of. the mine» ee ae . 


The Silver Lake property, owned by ‘the American snaking & Refining Co. 
and under production by.a leasing. agreemnt,:is approximately. 4 000: feet: 
south of the Shenancoah-Dives vein, » -The. Silver Lake vein and those Ro oy 
associated with it ere a ‘promincnt. Group and are often referred to as. a. 
system. The veins of this system are large and.were exposed on the -surface. 
for considerable distances, which Seay resulted. in. thetr early ec aad | 
mont. Bs as . 4 ; 


The Silver Lake vein, possibly the more prominent one of -the. syston, 
strikes northwest -southeast similar to and noarly parallel with the”. 
Shenandoah-Dives. Both veins. heve a northeast Gip, but unlike. the. Shenandoah- 
Diyos which dips at 79° or more steeniy, the Silver Ieake has a dip of abqut: 
20 « This vein also occupies. a,.position adjacent to an andesite. or latite 
dike and has been at to ne fron verscus neers as well as — 
strike. a ae ne 


The veins to ‘the eat of the ‘Sfilvor Lake vein, seca as a - care Of . 
the system, are designated. by both, Pangome and Burbank as.radiel.. They 7 
suggest that these veins, or at loast the fissures they occupy, were formed . 
at the same time as the fissure occupied by the Silver Lake vein. The 
veins of this group curve awey from the Silver. Lake vein and assume,-strikcs 
of nearly north-south direction. with stcop aips 80°. to . the northcast. . The 
Melville vein, howeven, dips. westerly at as low as 65° in some parts. ak 
New York to the west and the st telznor are the: principal ‘veins branching , 
from the Silver Lake vein. The. Royal branches from the Stelzner, a short . 
distance from the Silver = ; sac mintains a@ more. guadecied eousee: een the” 
Stelzncr itself... a | oe : 


Both Ransome: and Burbank indicate that the East a and Towa ¢ are 
Separate veins occupying fissures approximtely parallel to the Stelzner. 
Mining on the. Shenandoah-Dives. main: level at an. altitude. of about 11, 300 
feet, by way of the crosscut completed since the. work done by. the Us. Se -: 
Geological Survey geologists, indicates that for all practical purposes 
they are me and’ the same veitn.- The same condition is: pndieete a ‘work | 
along Royal, Black Diamond, and Melville veins. i 
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Present operations are being carried out on the Silver Lake, Melville, 
and Iowa veins. 


Development and mining. - The terrain is favorable to development by an 
adit, followed by raising to the upper portions of the mine, a condition 
common to the mountainous San Juan region. The Main level, also known as 
the Mayflower level, an adit at an altitude of about 11, 200 feet, is about 
2,000 feet below the point at which the vein. crosses Little Giant Mountain. 
The selection of a portal site for the adit was contingent upon the snowslide 
hazard at this property, as in all sections of the San Juan region. At the 
Shenandoah-Dives, a location in Arrastre Gulch near the base of the 
precipitous north wall, free from the threat of snowslide, was chosen as the 
site for the surface installations. This site probably is the only 
completely safe spot that’ could serve the needs. 


The excellent mill site in the Anims Valley, about 2-1/2 miles north- 
east from Silverton, is also about 2 miles from and nearly 2,000 feet lower 
in altitude than the adit level portal. This site is connected with 
Silverton by an oiled, surfaced State highway, which is well-maintained 
throughout the year. 


Ore is transported from the surface installations to the mil) by an 
aerial tramway. Personnel and supplies are transvorted from the mill to 
the mine by this tramway, but heavy equipment is hauled by 4-wheel drive 
trucks over the steep ground route. 


The adit was driven in country rock of the Eureka rhyolite errs 
from the portal northoastward to its intersection with the vein. The Main 
level has’ been extended a short distance to the northwest and about 7,000 
feet southeast along the strike of the vein. Mining operations have been 
carricd out from this level by raises and levels driven at 150-foot 
intervals, as shown on figure le. 


. In order to serve the upper workings of the mines, a 1,700-foot raise 
was driven.on coordinate 4,400. Mr. Chase's early expericnces at the 
Liberty Bell mine at Telluride greatly influenced the type of installation. 
The system of transferring ore, especially the softer material, through 
long ore passcs at that mine failed, and the company was forced to devise 
a system of lowcring it mechanically. At the Shenandoah-Dives, a system — 
of pockets has been excavated below the important currently operated levels, 
and the ore is lowered by skip. The mjor factors influconcing Chase's 
decision in the mtter were: | 


lL. Hoistmen are roquired for the transportation of men and | mpplics to 
the various operating levels and have time to lower the ore. 


2. The ore cxtracted — any area my be segregated for BoRerate 
milling or blending for a specific conc tacns 


3. Waste resulting from development my be lowered to c separate 
pockct. . , 
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4, Movement of the ore is always under observation, and there are no 
remotely situated throats to watch and maintain. 


5. It is helpful in keeping ne ore “Awey from trickling weter. 


| ithe ore is lowered to the top of the storage Pocket 300 feet above the 
Main or payee ren level. 


pevelomment and sbaneueek: mining ‘ins ere large peEEseve of 
extremely soft ore, Se eeacw Chase's Judgments 


The pease: of driving Asrelonwmnt drifts to the extremities of the 
ore bodies and then mining in retreat: has been but partially realized at 
the Shenancoah-Dives mine. The 1,500 and 1,200 levels were driven westerly 
to the surface and casterly to the old workinga on North Star and Dives 
claims. The 909 level has been driven easterly o a pus below the Dives 
workings, but has: not. been proece were 7 


‘In order 6 epeiets the Aiea ‘Smelting & Refining property on the 
Silver Lake, vein system, 2 crosscut about 4;000 fcet in length was driven 
from a favorable Main level location on the Slide. claim. . This arrangement 
has permitted extraction and transportetion of the ore from the mine to the 
mill under.conditions mich more ae aaa to po oeee operation than was 
eee possidic a | : 


‘The ‘Main level ayite, 4 ‘77 foot. from the ‘Shonandoah-Dives adit, has 
been extended to the east some 2,000 fect to a point below the center of 
the old workings on. the Melville “Heine ‘A raise driven to a point 550 fcet 
above the Main levol is designed to afford access to the unmined upper 
areas of the Melville vein. From this point it my be continued through 
old workings. to the surface » where it will afford accoss to large mill and 
mine dumps.. Work in the raise was seriously hampered by woter. 


A sm.ll cmount of drifting and stoping ha 218 been completed on a vein 
intersected by the crosscut at a apoaet 3, = foot from the Shonandoah-Dives 
vein. i : 


| The erogseut: eee the § le aoe re at 3,220 fect, and some 
exploratory work.as well as some stoving has. been done in the vicinity of 
the intersection of, the vein. by the eYOes Cus: Z 


The eer od aa Pe Poe woniiirs cuca the mine have 
afforded a base of operations from-some 19,000 linear feet of drill-hole 
(mostly Ss omondesy ey cee ee a ao by the company from 1926 
through 1947... 


The ihe whence onic method of iistee has becH employed for extraction 
of the ore. The development lcvels, generally spaced at 150 fect on the dip 
of the vein, are protected by pillers.. The. pillars are used not only for 
support of the woll, but stopes arc opened over them almost entirely rather 
than by "back stoping «". After mining has been carried through the levels 
above, the cquipment and facilitics cre removed, and the ore is drawn from 
the lover level only. 
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The chutes used for drawing ore from the stopes heve been adapted from 
Canadian practice and permit 2 mximm opening of 4.5 feet in width and 3.5 
feet in height. An opening of this. size allows passage of large rocks with 
2 minimum amount of chute blasting. They are generally spaced at about 
25-foot centers between pillars. . 


Mine haulage. - Storage-battery locomotives were used at the beginning 
of operations and gave satisfactory service. It is not necessary to min- 
tain trolley wires or track bonds, and units are not dependent on the 
operation of other equipmént. Expansion of’ operations, together with 
- deterioration of batteries, brought about the change to trolley locomotives. 
The locomotives are built at the mine shops and weigh about 9 tons. They 
are powered with two 40-horsepower motors equipped with mgnetic-contractor 
control. , 


The ee eee generator at 275 volts is powered by a 200-horse- 
power synchronous motor. This equipment is centrally located, equipped 
with automtic reclosing circuit-breaker, and serves both the Shenandoah-Dives 
and Silver Lake mines. 


_ The track installed at the beginning of operations was set at 24-inch 
gage ond was Inter widened’ to 30-inch gage. During the earlier operations, 
cars of 40-cubic-foot capacity were used and were replaced with those of 
63-cubic-foot capacity when, the track gage was widened. The larger cars 
on the track of wider goge afford greater stability and are not subject to 
derailment by the larger pieces of rock that pass through the chutes. The 
63-cubic-foot capacity cars are now being replaced by those of 103-cubic- 
foot capecity on. Main level. 


Auxiliary installations. - The lack of suitable surface space prompted 
the underground installetion of shops, compressors, and primyry crushers, 
es well as change rooms for the workmen. This installation has been 
satisfactory and has- resulted in considerable saving in Sarees heating, 
and fire insurance « 


Compressed air for the operation of edside equipment such as peumtic 
drills, hoists, and mucking mchines is furnished by one compressor with a 
enpacity of 2,040 cubic feet per minute. The'’air is distributed through 
casing by moans of: Dayton or Dresser couplings, which cffects considerable 
' saving in cost and installation. The Shenendoah-Dives trunk line is 8-inch, 
with 4-inch distribution connections, whereas the Silver Lake workings are 
served by 2.6-inch line. The final oir lines of 2-inch diameter are 
reer aa thread or Dayton ccupled, and the l-inch water lines are of 

tandard galvanized pipe. The company has mde two scparate attempts to. 
ec rock chambers for the storage of compressed (air, neither of which was 
successful. 


"The primry pricking equipment. sa ‘storage facilities have becn installed 
underground. The coarse-ore pocket under the min-level tracks discharges 
to a Telsmith 16-A cone crusher, which is. followed by a 4-foot Symons cone. 
The flow of ore to the crushers is controlled by fingers of 90-pound rails. 
The crushed ore is delivered to the aerial tramway loading bin for trans- 
portation to the eae 
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. The ‘conpany sigs ‘eaptains and pepates: a. five- oe hotel-office 
building adjacent to the portal of the Moin level ‘crosscut. The building 
is fully insulated, and the kitchen is fully electric. _ 


Sunnyside Mane. 


This iapometion on she Sunnyside mine: Was er be M. A. Kuryle 
engineer for the U. S. Smelting, cere & ee Co. for inclusion. in 
this Honorees : | 


; History. . ~ Ths : Singeias® claim, which 1 was the nnd leis of the Sunnyside 
mine (fig. 2), wos first worked for gold in 1875. Amolgamtion wes used to 
recover the gold until 1896, when the. Terry family took active charge and 
installed a-tabie concentration Plant to produce a lead-zine concentrate. 
By 1916.a eomcentrate production of 400 tons per month wns attained by 
means of Wilfley tables and a ‘sm1l flotation and clectrostatic Plant. 


In 1917 the Sunnyside Mining & Milling Co.. was organized to acquire 
and operate the property owned or held by lease ‘and option by the Terry 
Estate, as well as other proberty leases. A new 500-ton mi}.1 was .constructed 
end began operations in’1918. This mill was the first ‘commercial selective 
lead-zine Plotation plant in the North American continent, ond undoubtedly 
wos a- pioneer in the field. In 1928 the,mill caracity was increased to 
1,000 tons per dey. During the period of operntion from 1917. to 1938, -the 
mine was shut down twice becausé of low metal. prices. 


The 15 productive years accounted for approximtely. 2 ,500, 009 tons of 
ore milled with a gross met21 value of | about $50, 900,000. Average. mill-head 
assays. were 98 followss. go1d, 0.06’ ounce ond silver 355 ounces per tons 
lead 4.3: percent, : zine 6. >) percent, ond copper ‘0.!: ‘Percent. : 

The Aedd and zine concentrates were shipped to Rie gees Smelting & 
Refining Co. plants" for treatment « sa aoa 

‘The. ming has. been’ tale since 1938... In he the: property of the Sunny- 
side Mining & ‘Milling Co. was sola by the Trustee: in paeuptey 5.2 and dis- 
mentee of the surface and underground piaae ‘WO8 begun. 


The low pias of ore, severe ‘wintor conditions; ; sresolit high Jabor and 
supply costs, arid: the: large capital outlay required to rehabilitate the 
property. to produce efficiently receae tree oe oF the Sunnyside mine 
in the foreseeable future « - Co : ae - 


"Geology. = The vette at the Sunnyside mine traverse steep gleciated 
slopes of great relief at elevations of 11,000 to 13,000 feet, crossing. 
from the drainaze. of Animes Forts into. that of Cement Creek. The veins are 
quartz veins with important quantities of calcite; rhodoclrosite, and _ 
rhodonite, and minor lend, zinc,. copper, and.iron sulfides. The sulfides - 
occur. minly within the ore shoots. Rocks. cut by the veins are nearly flat- 
lying, extrusivoe, volcanic flows believed to be of Tertiary age. The veins 
are stranded structures between walls of pyroxcne andesite and Burns latite, 
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the latter probably extending to below 10,000 feet. Ore shoots within the 
veins are nearly vertical and average about 20 feet in width. Cross faults 
offset the veins small distances. The veins themselves appear to be strong 
and persistent fault structures with considerable displacement. At its | 
greatest developed length, the Washington ore shoot is slightly less than 
1,000 feet long, and the longest ore shoot, No Name, is 1,500 feet. The 
vertical range of the Washington ore shoot was about 1 5400. feet when mining 
was eeecontimuere 


eons operations. - Very hard wall rock and ore made for ideal shrinkage 
stope mining. Broken ore was hoisted to the surface at the mine, where it 
was passed through a primary crusher before delivery over a 3-mile aerial 
tramway line to the mill, which was about 2,000 feet below the elevation of 
the tramway ore-loading terminal (12,300 feet elevation). Secondary crushing 
at the mill was followed by primry and secondary grinding in ball and tube 
mills. Pulp discharge was sent to the flotation circuit, where a lead, zinc, 
tron, and sometimes a middling concentrate was obtained. The concentrates 
were filtered and shipped by rail to the smelters. Technical data and 
detailed description of the Sunnyside ow sheet have been published in 
several mining journals. 


In gencral, it may be said that there was considerable airriculty every 
winter from lack of labor, snow conditions, interruptions in the aerial 
tramway service, and electric-power delivery, in addition to community 
isolation for weeks at a time. Despite the above operating drawbacks, the 
Sunnyside Mining & Milling Co. was for many years the dominant mining 
enterprise in San Juan County as well as the largest active operation of 
its kind in the Statc of Colorado. 


Pride of the West Mine 


The Pride of the West mine is situated in Cunningham Gulch about 7 miles 
from Silverton, Colo. (fig. 2), or about 2-1/2 miles from the point at which 
the gulch opens to the Animas River Valley. The settlement in the vicinity 
of the confluence of the stream from Cunningham Gulch with the Animas River 
is known as Howardsville. It was the first county seat of Sean Juan County, 
and the walls of the first courthouse, a log structure, outa stand at the 
original site. 


Cunningham Guich, a aoe: narrow, southeastward-trending valley with 
precipitous walls, especially on the southern side, exposes a considerable 
portion of the local formtions. A graveled road in good repair traverses 
this valley and affords access to several mines within the gulch, the 
Highland Mary mine being situated near its head. The area is one of heavy 
snowfall, and snowslides often block the road, cspecially the upper portion, 
and the Eighland Mary mine docs not attempt operation during the slide 
scason, generally from the ee part of December to about May l. 


| The early history is somewhat obscure, but the Pride ot the West mine 
was in operation when the area was visited by the Hayden survey. It is 
reported that the mine began shipping ore during 1874, indicating that it 
is one of the earliest operating mines in the Silvorton area. 
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According to Ransome ,58/ "the first lot was. taken out by pack animals 
to Del Norte, on the Rio Grande, and there sold in 1874. It was from the 
upper workings and is said to have contained handsome masses of 'wire silver'." 


The peauecty is under the control of Pride of the West , Inc. of Denver, 
The claims cover the outcrop of the Pride of the West vein, "which appears as 
a harnging-wall vein and a footwall vein separated by 20 feet , more or less, of 
ccuntry rock. Nearly all rroduction has come from the footwall vein. There 
are other veins of less importance, ‘This company also operated the Green 
Mountain mine until operations at both mines and at the aa situated at 
Howardsville were suspended ee lo, 1948. = 


Description of the nee site - ‘The Pride of the West vei has a sandal 
northwest-southeast strike and is nearly verticel in dip. At this particular 
location, . Cunningham Guich has a nearly north-south trend and the clefts 
through which the veins pass into the cliffs, forming the east. rin of the 
valley, are recognizable from the roadway. by one familiar with conditions. 
The country rocks of the area are of the Silverton volcanic.series of 
Tertiary age, with Eureka rhyolite, pre-Cambrian schists, and Ouray limestme 
lS | 


The width of the vein varies considerably.along the outcrop and the 
Pride vein reaches a maximum of 30 feet, but throughout the mined area its 
average width is about 5 feet. The principal ore minerals are galena, 
sphalerite, minor one , and a. variable amount of pyrite ain & quartz 
gangue. . 


Development and mining. - The Pride of the West vein has been developed 
by eastward-trending crosscut adits as well es adits or tunnels driven on 
the vein at various altitudes (figs. 13a and 13b). By this method the vein 
has been developed laterally for approximately 2,000 feet. The ore shoots 
were mined by the shrinknge-stoping method between levels. All ore from 
the levels abcve the “tunnel level" was transferred to that level by wey of 
Qn ore pass, or transfer raise, as it was designated. For some unimowm 
reason, the stope above this raise was broken through to the surface and 
allowea to remain open. During the following winter a snowslide complctely 
filled the empty stope and the raisc, which happened to be drawn empty at 
the time. This blocked access to the productive parts of the mine and most 
of the 1947 season was consumed in opening it. The snow was packed so hard 
that it was necossary to “mince” out the 400 feet of tho blocked raisc,. and 
ae were resumcd on the apres levels eras the carly ae of Corover 
LOT 3 | | 


The devclonment. planncd comprised opening of a sone on an ore shoot 
about 200 fect in length. During this time ore had been. obtained froma 
"slab" stope. This ore was. in the wall of.c stove previously thought to have 
been mined out, and was obtained by slabbing off the wall and drewing it from 
the chutes installed for the original stoping. - 


8] Work cited in footnote 10, pe 160. 
59/ Colorado Mining Year Book, 19h6, p. 61. 
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Figure 13b. - Composite plan of level workings, Pride of the West mine 
(sheet 2 of 2). 
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The ore from the hanging-wall workings was transferred to the ore bin 
at the tunnel level by use of a jig back tram. 


The reason given for the suspension of operations January 10, 1948, was 
that development work had lagged, and consequently the mine was unable to 
supply the mill with the full tonnage requirerents, 


The actual mining operations were carried out on a contract basis in 
most instances. During the latter operations, a price of $10 ver foot was 
paid for drifting, and $12 per foot for driving a 3-compartment raise. The 
company furnished all equipment and supplies, including compressed air for 
the operation of drills and air hoists.° 


Previously, ‘the ore was broken in the stopes on a contract basis. The 
tramming of ore from stopes to the transfer raise was by hand, whereas on 
the tunnel level mile tramming was employed. 


A Silverton trucking company contracted the teas patatice of ore from 
the ore bins to the mill at sig thr a aa of about 2-1/2 miles, 
and the rate averazed $0.50 per ton. 


Green Mountain Mine 


The Green Mountain mine is on the north slore of Cunningham Gulch, 
about 3 miles from Silvertm, Colo. (fig, 2). The property, owned and 
operated on a smll scale by Pride of the West, Inc., is comprised of five 
vatented claims cevering about 4. 000 feet of veins nearly parallel to the 
gulch. The claims were located Curing the 1870's, and while the historical 
details are not available, it is revorted that a considerable portion of the 
development work was done during the early 1900's and that a concentrating 
plant was in operation on the property in 1907. The present operators 
obtained control of the property during 1936, and have mined out small blocks 
of ore accessible above the No. 1 tunnel level. A small block of ore was 
recently extracted below the level. While production records prior to 1936 
arc not available, it has been estimated by various sources that the minc had 
oo about 40,000 tons of ore before operations were paatavendes January 10, 
1 e 


The Pride of the West, Inc., is a Denver, Colo. epienieet ca: 


Description of the deposit. - The deposit consists of a fissure vein 
with a gencral northwest-southeast strike and a dip af about 70° to the 
northeast, which becomes stecrer just above the No. 1 level. It is known 
as the Green Mountain vein and is intersected at an approximte angle of 
h5° by a north-south system of normal step faults. ‘These faults, which are 
post-mincral, dip 50° west and in each case the west segment of the vein has 
been Cisplaced downward and 15 to 25 feet to the south. The aggregate down- 
ward displecement is 300 to 400 feet, and,thercfore, the ore exposed on a 
given level is gcologically higher on the downthrow or west side of the 
faults. 
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The principal sulfide minerals in the ore are galena, sphalerite, 
chalconyrite, and pyrite in a gangue of quartz and altered country rock. 
The portion of the vein under exploitation is situated at the northern 
end of the outcropping of the pre-Cambrian ‘schists. It crosses the schisto- 
sity at nearly right angles and is "frozen" to the fissure walle. It varies 
in width, as all veins of: this type, and probably averaged 5 feet through the 
ore-bearing ZONES e 


Develomment_and stg ltions The mine is dite lated byl eeue adits or tunnels 
driven on the vein. The details of these levels are shown in pees 14, and 
the general information follows:.. _ 


Sa A a aN TR Sa SRE. TR oe eI aaa aad 
— Level ) Aititude, ze ex sneth. feet. 

Noedcsexes!  ..10;300° 2 960. 

No. 2 — "10,403 865 


No. 3 eeoece 10, Shy 410 
Now A 10,705 200 


7 4 
@eeeosd 


levels 1, 2, and 3 are connected by numerous raises, and a stope extends 
from No. 3 to Noe 4+ level. The zones of sufficient mineralization to. be. 
classed 2s ore have been stored between each of the levcls. The No. 1 end 
No. 2 levels were mintained in operating condition, oUe the Upper PoEeecn 
of the mine was allowed to deteriorate. 


The winze below No. 1 jaye: was sunk for the purpose of cxploration 
and extraction of the downward extension: of a shoot of ore mined above: 
the level. This winze wes sunk to the depth of about 170 feet on the ey 
of the vein, which is 78° at this location. 


The station was cut at.the depth of. about an the remainder of the 
distance was uscd for a sump end siip-londing facilities. 


The drift from this station Was driven southcasterly along the vein a 
distance of about 250 feet, but was only extended to the northwest about 50 
or 60 fect. - | 


All stoping was by the shrinkago method, which proved satisfactory. 
There is no gouge, and the vein is "frozen" to the well causing difficulty 
in breaking it clean. The ore was drawn from the stope before operations 
were suspended and the workings below the No. 1 level will be flooded. 


The compressed air for operation of mining equipment was supplied by 
two clectric-motor driven, semlportable compressors of 250 cubic fest per 
minute capacity each. Two heavy, self-rotating, stoper drills were used in 
breaking the ore in the stone, a aan drift rounds were drilled by colum- 
mounted drifting mchines. “Detachable bits were used on both drifter and 
stoper drill steel, round ‘stecl being. used by the drifters and l-inch quarter 
octagon by the ret ee | 
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Rock broken in driving drifts was loaded by a mucking mchine into 
end-dump mine cars. Loaded cars were trammed on the winze level by hand, 
but on the No. 1 level, mle haulage was employed, 


Hoisting equipment at the winze wos electrificd, the power transmitted 
by a enc cnducr en Saree cable. 


A adaneddsartit ex -ploration program had been underway with a company-. 
owned drill. 


All possible divisions of the mining overations are done on a contract 
basis. The last drifting was cmtracted for at the rate of $12 per foot 
and 3-compertment raises at the rate of $14 per foot, the company furnish- 
ing all equiment and supplies. In goneral, the ore was also broken on a 
contract basis, but such a contract was not in effoct during the latter part. 
of 1947. 


Ore was transported from the mine to the Pride of the West, Inc., mill 
at Howardsville, about 3 miles distant, by a Silverton trucking. company. 
During the past scason, the average mite for transportation was $0.50 per 
tone 


Treasure Mountain Gold Mining Co. 


The Treasure Mountain Gold Mining Co. property is situnted on Treasure 
Mountain, approximtely 12 milcs north of Silverton, Colo. (fig. 2). 
Tressure Mountain is within the Fureka~Animas Fork area to the south of the 
Minerel Point district and slightly west of north of the Sunnyside camp 
at Eureka. Geolocicily, the arca is lmowm as the northcast border zone of 
the Silverton caldcra. 


The proverty is comprised of some 30 patented claims together with a 
few unpvatented and partly owned claims. These claims cover the outcrops 
of several prominent veins, among them the well-known forrerly high-grade 
gold produccrs exploited by the Golden Fleecc, Scotia, and San Juan Queen 
mines. These mines were important producers of gold ore between the vears 
1875 and 1900. They did not produce a sufficicnt amount of the base metcl 
ores to warrant their inclusion in records of such metals. 


During the period of activation of the acccss roads program, a road 
wes constructed from the county road in Animes River Canyon to a point 
in Picayune Guich, about one-fourth mile from the mine. This road gave 
access to other pronertics, but wes extended to the camp site at the 
portal of the Santiago tunnel by the present owners. 


Guy L. V. Emerson, 501 Midicnd Savings Building, Denver, Colo., is 
president of the company, and E. R. Abedic, Silverton, Colo., directs the 
operations. 


Description of the deposit. - The Treasure Mountain property is crossed 
by two sets of veins intersecting the country rock composed of flows of the 
Silverton volcanic serics. The northecstcrly trending set approximatcs 
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in strike the veins of the Mineral Point district to the north. The 
northwesterly set intersects these veins at angles ranging from 10° to 30°. 
Dips as low es 61° and measurements up to 125 feet in width have been 
reported. The veins are similar in character to other vein-type deposits 
in the area; that is, they comprise principally quartz, appreciable amounts 
of which are vorous or vuggzy at this particular Joceticon. The veins have 
been further mincralized with disseminated, fine-textured galena. A con- 
siderable amount of rhodonite is localized at various places throughout 
the length of the veins. According to revorts, the veins were productive 
principally of zold-bearing ores, and there are indications that these 
ores were of a higher grade in the proximity of the zones of rnodonite. 


Mill settlement sheets covering the purchase of gold ores from the 
Golden Fleece, Scotia, and San Juan Queen cleims show some lcad and zinc, 
but the content of these metals is gencrally less than 1 percent each. 
Concentrate shipments derived from gold ores milled om the property contained 
up to 3.85 percent lcad anc a maximum of 3.4 percent zinc. 


Developront ana mining. - During the carly days of mining, the veins 
wore Cevelonca by shafts and drifts, the stones being cpened above the 
drifts. These old workings have not been accessible for a consideraodic 
lensth of time, and infcrmtion is fron BER ey former cmployees,. and local 
inhabitents. There is revortcd to be 500 fect of drifting and som stoping 
at the San Jusn Queen mine, and 1,200 feet of drifting with a. considerable 
amount of stoning at the Scotia and Golden Fleece mines » 


Efforts of the more recent onerators have been concentrated on drivins 
the Santiago tunncl, an adit desimed to intersect the productive zones of 
the Gcelden Flecce vein at 2 considerable distance below previous workings. 
The portal of this tunncl is at an eltitude of approximately 11,630 feet 
on the north side of Picayune Guich. It has boen driven northwesterly a 
distance of about 1,600 fset to its interscction with the Scotia vein, 
which strikes Horthonetetiy and is inclincd toword the southeast at 70°. 

A drift was then Criven to the southwest ebout 600 feet, but the exposed 
portion of the vein was avparently not of sufficient rade to warrant further 
exploration. The crosscut was then continucd northwesterly towcerd the Gclden 
Flecce vein, a distance of about 650 feet. At this point it was considered — 
acvisable ic precede further work of this nature by diamond-drill exvloration. 
Diamond-drill hole 1, directed about N. 45° YW. and nearly horizontal, inter- 
sectcd the Golden Fleece vein, and ea large flow of water under considerable 
pressure was encountered from 148 to 162 feet from the face of the crosscut. 
It wns neccssary to use a mcking machine to. force the drill rods into the 
hole because of the high-water pressure, which could result from the 
difference in eclcvation between the water level at the old Golden Fleece 
workings and the point of interscction by the drill hole. | 


Other holes drilled casterly from the min adit intersected a vein 
that appeared to be almost parallel to the adit itself. To further explore 


this vein, a crosscut was in progress in thit direction at the time 
suspension of 1947 cperations was necessary because of heavy snowfall. 
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When the crosscut has been completed to the Golden Fleece vein, it will 
heve a distance of 3,140 feet from the portal. It will be driven along the 
course of the drill hole and should attain the objective during July of 1948. 


The rounds were drilled in the: face of the crosscut by use of two 
colum-mnounted drifting machines. The: broker rock was loaded into end-dump 
cars by a mucking machine. The cars were trammed to the surface by a mle. 
Because of inability to obtain a suitable electric trammer, a compressed 
air-powered locomotive was constructed at Silverton. This locomotive is 
equipred with a l0-horsepower, 5-cylinder; radiel-type mecking-mchine 
motor. The tank or receiver for the compressed air is 3 by 3 feet and, 
together with the motor, is mounted on a channel-iron frame. This frame is 
so constructed that it will not vermit it to drop completely to the track 
in case it becomes derailed. The truck has l4-inch wheels and 2-4inch 
axles, fitted with comoletely sealed, Alemite-greascd, double-race ball 
bearings. The power is transmitted from the motor to the axle by a roller 
chain, which is protected by a channel iron that also aids lubrication. 
The locomotive is perfectly balanced when an operator weighing 175 pounds 
is at the controls. It has an over-all length of 10 feet and a height of 
4-1/2 feet. 


This equipment was constructed under the direction of E. R. Abadie, 
superintendent, and was placed in service when operations were resumed 
early in June 1948. It handles five l-ton cars very satisfactorily and 
hes created considerable interest, esvecially among the smaller operators, 
who have employed either horse or mle tramming at their cperations. 


Company opcretions during the past season consisted only in drifting, 
which was done on a cmtract basis. The company furnished all supplies and 
equipment and paid the three employees $14 per foot for the work. The 
company employed one mn to operate the compressor, sharven picks, and 
attend the other surface needs. 


Lead Carbonate Mince 


The Lead Carbonate mine is about i-1/2 miles northeast of Gladstone 
(fig. 2), the present terminus of the county road traversing the narrow 
valley of Cement Creek. 


Gladstone was formerly connected with Silverton by a narrow-gage 
reilroad which served the mills and mines of the area as well as the town, 
which wes reported to have had a population of several hundred at one time. 
With the decline of mining caused by the demonectization of silver, overation 
of the mills was suspended resulting in abandonment of the town and railroad. 
A few dwellings remain, sore of which might still be mde habitable in case 
it was considered desirable. 


The Lead Carbonate mill, recently constructed and placed in operation 
during October 1947, is at the eastern edge of the dump of the old Gold King 
mine at Glndstone. It was considered advisable to construct the mill at 
this location rather than risk damage by snowslides, which demolished the 
old mill adjacent to the mince. A truck trail from Gladstone: to the Lead 
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Carbonate mine wes constricted by a Government agency during the life of 
the access roeds program, and permits. transportation of a at and — 
supplies to tie mine. 


The property was prostected during the early days of the district, and 
there is evidence of some production, but the records are no longer. aveil- 
able. Fecent develcpment was verformed by Vauzhan Jones, of Silverton, who 
obtaineé control of the vroperty and a Reconstruction Finance Cornoration 
loan to finance the work. He succeeded in exposing minerals of sufficient 
value to interest the present operators, who. purchased the ‘property July 1, 
1946.- The partnership, composed of Henry P. Ehrlinger and John and Fred 
Archibald of Silverton, Colo., operated the property during the balance 
of 1946 and through 1947 but have begun incorporation proceedings to be 
effected February 1, 1943. During the period of operation by the partner- 
shin, the mine was completely equipred and the mill wes constructed and .. 
placed in operation in addition to retiring the oe Ce loan and sa 
neoeare the original indebtedness. © 


It is reported thet during 19:7, prior to the time the mill ee 
in operaticn, 5,248 dry tens of ore was trucked to Silverton and shipped to 
the U. &. Smelting, Refining & Mining Co. custom mill at Midvale, Utah. 

It is also reported that the average grade of this ore wes 6.05 percent 
leat, 5. 9 percent zinc, 1.03 percent copper, ‘9.7 ounces silver, a O79 
Sunce gold por ton 60/ 


Description of the deposit. - The name Leed Carbonate, as applied to 
this mine, is misilcading. The “Aenosit is comprised of a quartz vein further 
mineralized with gelena, sphelerite, vyrite, and some chalcopyrite. There 
is no indication of lead carbonate minerals in the prescnt workings. Some 
of the early prospectors may have fourd some oxidized surface material, 
which they assumed to be of that charecter, end conscquently gave the vein 
that name. This vein has a gencral northezst-southwest strike and divs 
northerly at an angle of about 50°, comparnble to the "flat" veins of the 
Telluride district. The Mocking Bird vein, striking northeasterly end 
much steeper in dip, intersects the Lead Carbonate vein at a point ‘about 125 
feet cast of the crosscut adit. The Mocking Bird vein occupies a fissure 
younger then that of the Lead Carbonate and has displaced it horizontally 
about 60 fect. This voin is also composed principally of quartz containing 
sulfides of lead, zinc, and conrer, together with some gold and silver. 
Avpreciable amounts of rhodonite occur sporadically throughout the vein, a 
condition common at the nearby Sunnyside mine . | | 


a Agen weaHe very in width, as is common to this tyve of deposit. There 
hes not. been sufficient stocing to permit a definite statement as to the 

wicth of the ore-vearing zones; however, it is estimated that widths of 

5 to 6 feet will be mined. 


“The country rocks of this area are sBneeeaOe of the Silverton volcanic 
serics. 


60/ The Nineteen Forty Eight lining Year Book, Colorado Mining Association, 


pp. 114-115, 


3549 - 78 - 


Google 


Assays of mill-head samples have varied somewhat, depending on mining 
conditions. Ome such sample indicated a content of 4.25 percent lead, , 
4.65 percent zinc, 0.50 percent copper, 0.038 ounce gold, and 5.36 ounces 
silver ver ton. The Bureau of Mines report approving the construction of 
the access road gave an average analysis of their samples as 7.8 percent 
lead, 8.3 percent zinc, 0.9 percent copper, with 0.04 ounce gold and 5.71 
ounces silver per ton. 


-Levelorment and minin ge- Access to the vein is by a crosscut adit 
driven in a northwest direction about 800 feet at an altitude of 11,600 
fect. Drifts have been driven both northeasterly and Sout aneeter iy. along 
the Lead Carbonate vein, and in both directions along the Mocking Bird vein 
from its intersection with the Lead Carbonate vein, about 125 feet east of 
the crosscut. | 


‘Earlier operators sank a winze and drove some drifts below the tunnel 
ee but these WOrEINES have not yet been rehabilitated by the present 
owner 


Although the Lead Carbonate is not as steep as most of the veins in 
the Silverton district, both it and the Mocking Bird veins are mined by 
the shrinkage -stoping method . 


An appreciable amount of ore, which was too low in grade to permit 
economical extraction before the mill was placed in overation, was left 
unmined on the walls of the stopes. Since the ore has been concentrated 
at the company mill, some of these lower-grede ores have been mined and 
treated. . 


Since the present organization purchased the property, they have fully 
equipped the mine with the late-model air drills, a mucking machine, and an 
adequate surply of small tools. A quonset type of building shelters the 
shop and a Chicago pneumatic compressor. It is very satisfactory and affords 
ample shelter for all present needs. Snow sheds cover the track as well as 
the ore bin, which has a capacity of about 150 tons » or enough ore for 3 
days of mill operation. 


Mule haulage and end-dump mine cars are used for tramming the ore from 
the mine to the ore bin. The ore is hauled from the mine to the mill by 
trucks, dumped on a grizzly, and the large pieces are broken with e hammer 
before being allowed to drop through into the crusher bin. 


All mining is on a cotract basis, one contract covering the entire 
operatian. The contractors agree to drive 150 fect of development heading 
per month, as may be directed by the company. They receive 15 porcent of the 
net smelter returns after payment of all royalties and other costs. Tho 
canpany furnishes all Supp sce 


A local trucking campany contracts for the transportation of the ore 
from the mine to the mill at the rate of $0.75 per ton. This same company 
hauls supplive to the mill and mine on the back haul at $0.50 per tan, and 
loads the cmcentrates om thi car at Silverton at a rato of $1,25 per tan. 
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Hichland Mary Mine. | | | 

The Highland Mory mine is in Cunninghnm Gulch about 8-1/2 or 9 miles 
from Silverton, Colo. (fig. 2). It is reported to have produced high-grade 
shinping ore during the early 1900's, and was not .cperated ee ness the 
present organization obtained cotrcl cf the property. — 


Albert R. Jones, 900 Land Bank Building, Karsas City,.Mo., is president 
of Highland Marv Mines, Inc., and Fred A. Brinker, Durango, Colo., is 
general mnegor. R. M. Andreatta is superintendent, Wm. Loftus, mine formn, 
Carl A. Larson, chief Clerk, and the lecal offices are in Silverton. 


An excellent description of the operation may be found in Mining World, 
vol. VIJI, No. 2, February 1046, po. 19-22, or The Nineteen Forty-Six Mining 
Year Bock, PD. B3-Bhs,, published by The Colorado eet: Association, State 

ffice Building, Denver, Colo. | 


Description of the deposit. - Froduction is from a vein which strikes 
about WT. 45° W. and has a slight inclination to the northeast. The vein 
filling comprises principelly quartz and some calcite, further mineralized 
with galena, chalcopyrite, end pyrite, together with some sphalerite, 
tetrahedrite, and free goid. To the Boreuve es it is under vroduction by the 
Shenandoah=Dives Mining Co. ee 


he erosion thet eines senda Glen HAE exposed the aati 
formations on the precipitous ccnyon wells. The oldest exposed rocks are 
the Archean schist overlain by a block of andesite, which, in turn, is 
covered by a rhyolite flow and cavned by latite. The aprroximte extent 
of the igneous rocks is iilistrated in figure 15. The rhyolite and letite 
are probably of the Silverton volcanic series, but aveilcble information 
does not indicate the origin of the andesite or its extent. The schist is 
a member of the basement rocks and is of pre-Cambrian age. | 


The Spar fault displeces: the vein and has anperently controlled 
mineralizrtion to . notabie extent. The silver content of the orc is higher 
to the south of the fault, whereas to the north the silver content is lower 
and the gold is hizghcr.. The position cf this fault is 21so0 illustrated in 
figure ih. | 


‘This vein, like others of thit type, has a tendency to pinch or swell 
to a certain extent, but throughout the ore zone it has averaged about 6 
feet in width. | 


The ore extracted during 1947 contained 0.1 ounce gold and 4.81 ounces 
silver per ton, with 1.32 percent lead and 0.16 percent copper .61/ 


Develornent ane mining. - Access to the mine is gained by the Bradley 
crosscut, the portal of which 1s at an altitude of 11,352 fect, about 1,000 
feet above the floor of the valley at the mill site. -The eronscut intersects 
the vein and old workings at o point about 900 fect fromthe portal. The 


i/ Fersonal:commnication, Fred A. Brinker to P. T. Allsmn, March 5, ai 
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houlegeway, or No. 1 level, was driven along the strike of the vein, as 
shown in figure 15. Most of the 1947 production was mined from a block be- 
tween the No. 2 and No. 3 levels immediately below the old Trilby workings. 
A smell amount of ore was obtained from No. c2 shaft. Enough ore was 
produced to maintain continuous operation of the 100-ton mill. The arrange- 
ment of raises, sublevel (No. 2 level), pillars, and extent of mining are 
also well-illustrated in figure 15. 


The walls of the vein generally stand well, and shrinkege stoping is 
employed for extraction of the ore. Development raises consisting of two 
chutes and a mnway and measuring 7 by 18 feet are driven in the vein and. 
on 150-foot centers. The chutes are installed om 25-foot centers between 
the raises. Round timber is used for stulls, and 3- by 12-inch planks are 
used for lining the chutes and manways. Very little other timber is 
necessary. 62/ During the progress of a stope it is occasionally advisable 
to leave pillars in order to hold the wall or to eliminate dilution of the 
ore by mining portions of the vein thit my be too low in gerade. — 


Most of the drilling in stopes is done with the heavier rotating stoper 
drills equipred with l-inch quarter-octagon steel and detachable bits. In 
some places the drifting imchines are used for advancing the stopes, | 
especially over the pillars between the chutes. These mchines are also 
equipped with l-inch quarter-octagon steel. The burden placed on the holes 
is governed by experience, but some block holing and chute blasting is 
necessnry. 


The size of drifts is maintained at 7 by 7 feet in cross section to 
allow use of mcking mchines and power haulege. Colum-mounted drifting 
mchines equipped with 1-1/8-inch round steel are used in driving the drifts. 
In general, a 20- to 22-hole round drilled to the depth of 6 feet and loaded 
with about 75 pounds of 40-porcent gelatin powder is used in advancing the 
drifts .63/ Electric caps of O to 7 delays are used, and the round is detonated 
by 2a hand-orerated blasting machine of 50-hole carccity. 


Extraction of a smill block of ore to the north of No. 22 shaft and 
below the No. 1 or haulage level has been in progress during the past season. 
The stope wes carried open, drilling was from stulls, and the broken ore was 
drawn to the skip-loading chute by a double drum, compressed air-powered 
sluisher hoist. 


Haulage. - Mule hauloge is employed at present. A mile handles a five- 
car trein of cnd-dump mine cars having: a capacity of 20 cubic feet each. 
Tramming is all on the day shift, and two mules are required to complete the 
work. A h-ton battery locomotive and the necessary accessories are on hand 
and will be placed in service during the 1948 scason. 


The ore is dumped over a grizzly, and the undersize passes directly to 
the tramway bin. The oversize is vassed through a 9- by l6-inch jaw 
crusher before entering this bin to be transported to the mill by a 1,200- 
foot acrial tramway of the “jig-back" type. The buckets of 1l2-cubic foot 


Mining World, vol. VIII, No. 2, February 19 


5) PdDe 19-22 e 
re Work cited in footnote 62. 
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or 1,300-pound capacity operate in counterbalance, and about 2 minutes is 
required per trip. This tramwey is also used for the transportation of alt 
personnel and supplies to the mine. 

Power. - The aren is one of heavy snowfell, and slides block che pend 
throughout the winter, so thet the operating season generally begins during 
April and may lest through most of December, Higher.power costs result 
from this condition, becsuse it docs not permit year-round line load. The 
slides also destroyed the power line cach winter, until what is believed to 
be a unique transmission line wos constructed, Three cables were strung 
neross Cunningham Gulch from points above the slide-forming areas. The 
thrce-wire trensmission line is suspended high above the velley floor by 
these cables, and the arrangement ee power difficulties from 
that source. oo as : | 


The installation of c Gydicslecbete power plant setae: of a 250- 
horsepower, 3-phase, 6O-cycle synchronous motor drivon by a 36-inch, single 
nozzle Pelton wheel, equipped w-th a Woodward Ber delivers power cat 


hho volts Gh] 


Weter is taken from i chland Mary Lake, some aye O09 feet distant,-cnd 
dclivered to the Pelton wheel under a head of 832-feet. Another 36-inch 
Pelton wheel furnishes power for the overction of a 400-cubic-foot 
compressor, which, together with a 335-cubic-foot electrically driven - 
compressor, supplies compressed air for use at the mine as well as the mill. 


Gar en 


The Carry Owen lease has also been known locally as the Sterling lease 
(fig. 2), and is comprised of six claims lecsed from the Old Humdred Gold 
_ Mining Co. and five claims obtained from San Juan County by purchese of 
tax title. The Sterling claim, one of the group, is an old location, its 
patent number being 70d. This property is situated on Galena Mountain, 
and access is by wry of Galeno Creek. The mountain is n. very prominent 
and precipitous peck rising to an altitude approaching 13,000 feet, with 
some mrts probably 2bove that eltitude. The western slope is dreined 
by Porcupine Gulch, whereas Mcggie Gulch is on the northem side. Gelcna 
Creck and the site of operations is reeched from the Cunninghem Gulch side 
by a primitive road traversing Rocky Guich. The area is difficult of 
access, and operations are confined to the season between May and November, 
Which, of course, varies somewhat with the prevailing weather conditions. 


The Old Hundred Co.'s mill is situated in Cunningham Gulch, a short | 
distance from its mouth, but has not been operated for several years and 
is in very poor eeddi tion. : 


Description of the deposit. - Galena Mountain is composed of rocks of 
the Silvertom volcanic scrics that have been intruded by monzonite. The 
intrusives appear to have affected mineralization and, in the vicinity of | 

the monzonitc, the deposit is the.siliccous, gold-bearing, pyritic type with 


Work cited in footnote . ie 
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smaller amounts of lead and zinc than are generally common throughout the 
district. To the north end east the. deposit ois assumes the character 
general throughout the district. 


Galenn Mountain is traversed by numerous vate thot vary in width as 
well as in length... This vein system is composed of quertz veins with strikes 
ranging from northeast-southwest through north-south and northwest-southeast. 
Current operators are carrying out development on the Sterling vein system. 
The lessee reported that a composite assay of 11 samples taken from the 
4-foot vein on the Garry Owen tunnel level indicated a content of 10.1 
percent lead, 3.3 percent zinc, 0.38 percent copper, 2.23 ounces silver, and 

0.03 ounce gola per ton. From the Sterling tunnel level, 437 feet above the 
Garry Owen, eight samples with an averoge width of 4.4 feet indicate a 
content of 13.3 percent lead, 3.5 percent zinc, 0.1 percent SORPETs hy 
ounces silver, and 0.06 ounce gold per ton.6 


Most of the ore shipped during 1947 was from preparatory work. The 
assoy of samples from 56.34 tons shipped during August was 3.55 percent 
lead, 3.5 percent zinc, 0.45 percent copper, 1.925 ounces ea dver and 

0.0185 ounce gold per con 


Samples from 49.905 tons shipped during November 1947 assayed 8.5 
percent lead, 2.975 percent zinc, 0.16 percent copper, 1.7 ounces silver, 
and 0.028 ounce gold per ton. Both of the above lots were shipped to the 
Shenandoah-Dives mill near Silverton. 


Samples from 65 tons shipped to the American Zinc, Lead & Smelting Co. 
treatment plant .t Ouray during October assayed 8.66 percent lead, 3.21 
percent zinc, 0.275 percent conper, with 1.915 ounces silver and 0.021 
ounce gold per ton. The inability of the Shenandoah-Dives plant to accept 
the custom ore during that period necessitated the oxtra transportation 
cost. According to H. A. Ruether, ore found during the latter part of the 
1947 season improved in grade. 


Development and mining. - The Garry Owen tunnel level is the miin 
houlnageway, and the next level, 437 feet higher is lmown as the Stcrling 
tunnel. | 


The lessee has rehabilitated the Garry Owen level and the storege bin 
of 140 tons capacity. .A ventilatim raise has been started, and some stope 
preparation has been complcted. This work will be continued during the 
1948 seqgson, ond production probably will be stabilized. 


The operator does not have a crusher at the mine, and the ore is shipped 
"mine run” to the mill. The lessee reports that about 500 tons of ore had 
been shipped to the Shenandoah-Dives treatment plant during the 1947 season. 


65/ Personal commmication. 
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OSceola Mine 


The princiml surface installations of the Osceola mine, also lmown as 
the New Green Mountain mine (fig. 2), are a short distance north of the Pride 
of the est mine. The Pride of the West installations are above the road, 
whereas the Osceola is below it and connected with it by a short private 
branch. The proverty is owned by a partnership;.the. members are W.G.. 
Gianetto, L. C. Shirk, end C. L. Larson, all-of. Silverton, Colo. . They have. 
15 patented claims, 1 patented mill site, and a alae placer claim. — 


The property. w2s mentioned by Pancowss66/ eis | eateen "North: of the 
Pride of the West is a lode mmning generally parallel to the road. There 
are several prospects on it, but it has never produced pay. ore;" He-also - 
mentions the occurrence. of te very curious banded ore" found on one-of the — 
dumps. He shows an illustration'on Plate XII, opposite pe.ge 88,. and on 

pege 8&9 gives the following descriptions 


Remarkably fine and regular banding was observed in the ore — 
thrown out on the Cum> of a small deserted tunnel on what is | 
probably the Osceola claim, in Cunningham Guich, about half.a -, 
mile above Stony Gulch. In its most perfect form, this banding 
consists of dark sheets of finely crystalline sphelerite and 
galena about one-half millimeter in thickness, separated by -. 
Plates of vitreous quartz about 2 millimeters in thickness. 

The result is a remarkably regular and striking fine banding. 


The little sheets of quartz frequently show comb structure 
and have apparently crystallized in open spaces. In some facies 
with rather wider banding, chalconyrite cccurs, chiefly in the 
quartz ore bends. The Cause of such fine and regular banding is 
not known, but is probably connected with metasometic replace-. 
ment. The ore is spperently of too low aaa for profitable 
working and was not seen in place. 


Subsequent to Ransome's visit to the district, the Lawrence erosscut 
adit was driven. eastward. ue intersected the Osceola vein about 600 feet 
from the portal. ; 


Descriztion of the deposit. - Locally there appears to be some 
speculation as to the possibility that the vein being ceveloped at the 
Osceola property is the extension of the Pride of the West. Until con- 
templated. surveys have been completed, it-will be assumed there is no 
conflict and that the vcin under consideration is the once mentioned by 
Ransome. It has a nearly north-south strike and an approximtely vertical 
dip. Like other veins intcrsecting the volcanics of the Silverton series, 
it comprises principally quartz further mineralized with galena, sphalerite, 
some chalcopyrite, and variable amounts of pyrite. Some of these minerals 
contain smll amounts of silver and gold. About 1,000 tons of ore extracted 
from the Osceola vein through the March crosscut averaged about 5 percent 


66) Work cited in footnote 10. 


~e 


Google 


lead, 7 percent zinc, 0.65 percent ‘copper, 1.5 ounces silver, and 0.02 | 
ounce gold per ton. 


This group reported that they shipped about 1 ,600 tons of ore broken 
by previous. operators and left on the tracks of the lower or Lawrence adit 
level, probably during 1907. They also shipped about 1,300 tons, which they 
mined from the vein to the south of the Lawrence adit intersection. They 
reported that the total tomage averaged about 3.5 percent lead, 2 .8 percent 
zinc, 0.84 percent copver, on: contained <— 7 ounces silver, and 0.025 ounce 
gold per ton. 


‘Throughout the area mined by previous Seeateve (1903 to 1907) and the 
current operations, the vein averaged about 8 feet in width. 


Under conditions prevailing during 1947, ores of this grade did not 
permit economical extraction without the premium advantage. The suspension 
of premium payments is probably the cause of cessation of operations during 
the latter part of 1947. 


Development _and mining. - The principal workings of the Osceola mine 
comprise the lower or Lawrence crosscut adit and the drifts om the 
veins intersected by it. The adit, driven on an easterly course, 
intersected the Osceola vein at a point about 600 feet from the portal. It 
also intersected other veins farther east, but little or no work had been: 
done on them by the early operators, and the present operators have not 
rehabili ‘tated these workings. 


The drift on the Osceola vein had been driven both north and south 
from the crosscut, and the vein had been stoped to about 70 feet above the 
level. on both sides of the crosscut. The early overatcrs left broken ore 
on the drift level to the north of the crosscut, which the partners cleaned 
up and shipped. To the south of the crosscut, the present operators in- 
stalled timber, legging, and chutes sufficiently close to the back of the 
old stope to permit resumption of stoping by the shrinkage method. Below 
this timber they installed stulls and track to permit drawing the chutes 
and tranmming the broken ore to the transfer chute for lowering it to the 
tunnel level. ‘The block of ground above this level is about 400 feet 
in height and would produce comsiderable ore. 


The March crosscut has been rehabilitated, and some ore was extracted 
througn it, but operations at this point were suspended in favor of the 
work uderta ln on the Lawrence edit ne 


Tho mine is well-equipped nsehandeaiay: considering the type of 
operation. Compressed air for the operation of drills, hoists, and other 
air-opverated equipment is furnished by a 285 cubic foot-capacity, gasoline 
motor-driven compressor. The stoper drills in use are of the heavy self- 
rotating type. The colum-mounted drifting mchines also are of the latest 
type. Detechable bits are used in all drilling. Mule haulage was employed 
on the Lawrence level. | | 
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All the rertners cngaged in this venture are experienced miners and 
handle the complete operations without employing additional help. 


Orc is transported from the mine to the treatment plants by a trucking 
commany in Silverton. The rete for transporting the ore from the mine to 
the Shenandozh-Dives mill near Silvertcn was $0.82 per ton.and to the 
American Zinc, Lead & Smelting Co. mill at Ourey the rate wes oD per ton, 


Great Eestcrn Mine 


The Great Eastern Mining Co., W. L. Chase, superintendent, Silverton, 
Colo., has obtained cantrol of several propertics in Burns Gulch (fig. 2). 
This is a rather high, eastword-trending valley that opens. into the Animas 
River Cenyon cbout 10 miles northeast of Silverton. During the. life of... 
the minc-access road program, about 2 miles of access road wes constructed 
to serve the mincs of this area. The Great Eastern and Silver Wing mincs, 
now controlicd by the Great Eastern Mining Co., together with the Tom Moore, 
Frederika, and Klondyke mines, wero considered to be of sufficient ee 
to warront construction of the road. 


The Great Eastern Mining Co. begen operations during June 1947 by 
construction of a new road and repair of existing roads or truck trails. to 
permit delivery of suyvlies to the. portal of the lower adit on the Great . 
Easter vein. As the mine had not becn in operation for a. long tim, 
complete rehabilitation of the workings was necessarye. 


The Silver Wine ‘property was in about the same physical senditien wien 
taken over. Ransome$7/ mentions the Silver Wing and Tom Moore properties; 
however, he docs not mention either the Great Eastcrn. or Klondyke mines, 
and it is assumed that these veins had not been prospected at that. tim. 


Description of the doposit..- The Great Eastorn vein, comprised princi- 
pally of quartz and an appreciable amount of tale, also contains galona, 
sphalerite, and pyrite, smll amounts of chalcopyrite, tetrahedrite, and. 
bornite, and a variable amount of silver. The vein has a generally Boren: 
castorly trend ond is said to average anaut: 10 fect in width. . ; 


The Silver Wing is the principal weit on the - Silver Wing ‘property and 
is ccomsidered to be the northeast extension of the Tom Moore vein. The 
minoralization is of c slightly different character than is usual through- 
out the rrea. There is appreciably more tetrahedrite and a mch.smllcr 
amount of svhelcrite, but the chalcopyrite and galena contents are about 
the same. It is reported that some of the ore mined from the Tom Moore . 
vein during the enrly days carried as much as 70 ounces of silver per ton. 
It is reported that ore shippod from the Silvor Wing contained 3 to. 8 | 
percent copnrer. 


_ - 


The country rock in the vicinity of the Silvor Wing Stewie inn coneaee 
principally rhyolite, whereas. at the Great Eastern, which is considerably 
higher in altitude, it is andesite, both of which are of the Silverton 
volcanic series. 


67/ Work cited in footnote 10. 
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Development and mining. - A considerable amount of work has been 
completed during the short span of operations by this organization. Surface 
work on the outcrop below the level of the upper tunnel exposed a deposit 
of sulfides of sufficient size and grade to warrant further exploration. 
The area is difficult of access beccuse of the heavy talus, and it was 
decided to explore the zone from the lower tunnel. The ore docs not extend 
to that depth, and a raise situated in a position to intersect the ore body 
near the center, as indiccted by the outcrop, was startcd. 


Tho raise of 3-compartment size wos extended to a point about 140 feet 
before operations were suspended for the winter.. It was BE DOEREY that the 
last round entered mincrals approaching ore in ernde. 


Snows lides, running earlier than usual, blocked roids and forced sus- 
pension of overations before it was possible to extond the raise for enough 
into the mineralized zone to permit apprensa he 


At the Silver Wing, the vein has — explored by adits, and during 
early operations a crosscut was driven to cut the veins at considcrable 
depth below the upper workings. It is reported thet this tunnel is 1,000 
fcet in length and that it intersects the vcins 300 to 1,000 feet below the 
upper workings. There is also reported to be some drifting along the vein 
from this level, but it is also reported that the mincrels were not of 
sufficient grade to be classed as ore. | 


The Sioux City was rehabilitated during the 1947 season. Minerals 
of sufficient grade to be classed as ore were disclosed in the upper 
workings. A split check arrangement had been mde for the extraction of 
ore, but work was st-.rtcd late in the season and, consequently, the pro- 
duction was limited. | | 


Enough overating equipment was installed during the 1947 season so 
that operations can be resumed without delay as soon as access to the 
property is possible. A Diesel-powered, 310 cubic foot per minute-capacity, 
portable-type compressor should furnish mene compressed air for all work 
planned. 


Ma h O> 


The property of the Mayday Mining Co. is situated on the west side of 
Cement Creek about 3-1/2 miles north of Silverton, Colo. (fig. 2). It 
comprises 11 unpatented claims controlled by Ennis Cole and associates - 
A. G. Tilton, N. E. Pyeatt, and Adolph Binder. The claims were located 
during the early 1900's and have been variously owned since that time. 


This group took over control of the property late in 1947 and had 
started rehabilitation. Their position near the county road, which traverses 
the valley of Cement Creek, is favorable and will probably permit ‘year-round | 
operation, should that be desirable. 


It is reported that the mine was being operated by Drexler and Williams 
in 1929 and that they shipped 16 tons of lead-zinc-copper ore. The complete 
production records are not available, but workings accessible during the fall 
of 1947 did not indicate that the mine had made any appreciable production. 
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Description of the deposit. - Several veins have been explored by the 
Mayday workings. Revorts on file at the Bureau of Mines offices indicate | 
that the Mayday vein strikes N. 37° W. and dips southwestward et about 71°. 
It also states that five samples taken in the Mayday stope averaged -7.9 
percent lead, 9.5 percent zinc, 0.8 percent copper, 0.016 ounce gold, and 
10.3 cunces silver per -_ and a widta or 2. T feet pee a. enELe of 
about 50 feet. 


There are’ ‘$cdteetions that some. ieaaaes had penn. Teoma from other 
veins, but the pertinent information is no% Pyrenees 3 


Deve lorment and 4 mining. - The portal of the Mayday tunnel, a crosscut 
adit, is a short Cistance, possibly 100 feet, above the county road and 
engi iy eccessible from it by a private besach road. . This tunnel, driven 
northwestward about 1,100 feet, is caveé at about 800 feet from the portal. 
A north-south vein was datereccted ebout 450 feet from the portal, and 
drifts were driven both north and south about 150 to 200 foet. Several 
other prosvect drifts have been driven from the edit, and one to the south 
intersected the Mayday vein. The vein had been followed about 125 fect to 
the northwest, and the last 50 feet had been stoped to a height of about. 
25 feet. A raise driven from the northwest end of the drift ent euees 375 
feet to the surface, according to the a 


‘The present operators nA rohabilitated the Mayday tunnel ta the caved 
portion, and the north drift on the vein intersected about 450. feet from the 
poner 


The ‘Installation of a 225 cubic foot ‘per minute air compressor was in 
progress in this north drift during thc early pert of Novembcr-1947. The 
compressor was to be driven by an electric’ motor, and power was to be ad 
mitted aron the portal by @ 3-conductor armored cable. 


. It was ‘estinetea that development to the north on the north-south vein 
would be started in about 2 weeks. It was also planned that ore to be 
obtained from the development and subsequent mining would be shipped by 
truck to the Shonendoah-Dives mill about 2 miles north of Silverton. 


Philadotehie end Little Fanny | 


. The sistas: now as the Philadelphia and Little mane ee eunee: by 
Jack Gilahcany of Silverton, Colo., and are currently being operated by 
E. N. Hcelgcrson on a leasing arrangement. Locally, the property is sometimes 
refcrred to as the Little Fanny minc, but others use the name Philedelphia. 
The Little Fanny claim adjoins: the Philadelvhin on the southeast, and 
Helgerson has lecated the Geddie claim adjoining vhe Little Fanny on the 
southeast. The three claims are on the extension of the Pride of the West 
vein an@ are situated nigh on the eastorn ‘slope of Cunningham Gulch (fig. 2). 


. It is reported by ha snoeator that during tho early anya of operetion, 
ore taken from 8 surface, cut about 150 feet in length and-20 feet in depth © 
yielded 110000 ounces of silver.: Tho width of the vein or the number of 
tons of ore taken from the pocket are not known. 


4 
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Description of the deposit. - Since the vein at this location is the 
extension of the Pride of the West, similar conditions exist. It varies 
considerably in width along the strike, but throughout the mined areas it 
has been 3 to 7 feet wide. 


In addition to the high-grade silver pocket previously mentioned, the 
mineral deposit is similar to that at the Pride of the West, consisting 
princitally of quartz containing galena, sphaleritc, some chalcopyrite, and 
variable amounts of pyrite. Helgerson reported that shipments made from 
the proverty in recent years contained $25 to $300 per ton silver. He 
further reported that somples from an ore shoot, whicn he has opened for a 
length of 40 feet, assayed from 26 to 500 ounces per ton in silver. 


Tho altitudo of over 12,000 feet at the mine is probably sufficient for 
the country rock, traversed by the vein, to be comprised of the Burns form- 
tions of the Silverton volcanic series. 


Development and mining. - The property is difficult of access and is 
constantly subject to the menace of snowslides in winter, so that orerations 
are generally confined to the period from June 15 to November 15, depending 
on prevailing weather. 


The early work was dene entirely by hand, but recent operators have 
installed a gasoline motor-driven compressor of about 200 cubic feet per 
minute capacity. They have compressed air-operated drills consisting of a 
drifter, storer, and jackharmers, and the necessary air lines have been 
installed. Most of the 1947 season was consumed in rehabilitation and 
installation of equiprent. 


During the early operations, a stope about 180 feet in length was mined 
from the tunnel level to the surface. The present operators have extended 
the drift beyond the end of this stope. The vein wes about 14 inches in 
width at the start of work, but opened to about 30 inches in the first round, 
and about 40 feet of drift has indicated that a width of 3 to 7 feet may be 
expected. Ore produced from this drift and stope preparations was shipped 
to treatment viants - two lots to the Shenandoah-Dives mill near Silverton 
and one, about 110 tons, to the American Zinc, Lead & Smelting Co. custom 
mill at Ouray. It was reported that the third shipment was sent to Ouray 
because of circuit changes and revairs in progress at the Shenandoah-Dives 
mill. 


The present operators plan to start operations as early as possible in 
1948, and after completion of 0 feet of raise and some stope preparation 
they expect to mine about 200 tons of ore monthly. 


The ore is transported from the mine to the ore bin at the roadway by a 
gravity serial tram, the diffcrence in elevation being about 2,000 feet. The 
loaded bucket furnishes the power to draw the empty bucket back to the mine. 
Supplies are transported to the mine by this means. 


Helgerson, the lessee, has worked alone a considerable portion of the 
time, although one mn was employed during the latter part of the 1947 season. 
He plane to employ one miner during tho 1948 season. 
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The ore was transvorted from the ore bin at the roadside to the treat- 
ment plants by a Silverton trucking company. ‘hts company: charged $1 per 
ton for transrorting the ore to the Shenandoah-Dives mill near Silverton, 
and $5. 50 per ton for transporting it to the American Zinc, Lead & Smelting 
Co. mill near Ouray. The schedule of payment for various metal contents by 
the treatment plants was not Givulged, except the base rate, which was $4 
per ton at the Shenandoah-Dives and $3.50 per ton at the Oiray plant. ~ 


Fondora_(Esuezalda) 


The Bandora mine, now cperated as the Remaveidd lease, is on the south | 
fork of Mineral Creek (fig. 2), ebout 6.3 mites from U. S. Highway 550, 
San Juan County, Colo. The vroverty is owned by the Jom J. Sullivan 
Brokerage Co., Security Building, Denver, Colo., and is under a leasing 
agreement to N. C. Maxwell and associates. At present it is being operated 
on a split-check, sublease busis by Te BE. Burgess, Ludwig Benigar, and 
John Mohney of Silverton: 


The production records are not available, and the erratic operation 
over a considerable length of time suggests that were the records available 
they would probably be incomplete. The present operators have informtion 
in the form of ROvET LB, as well as from Leselaaas experience, which they made 
available. 


Description of the fewest , There’ aré two eabusaa teen aes ee 
parallel quartz veins exposed by the workings, and each has contributed to 
the production. Current operations are being carried out on the Bandora _ 
vein, which is north of the Little Todd. These veins are-on the north side 
of the stream and are nearly parallel to the valley at that point. They 
intersect a light-colored quartzite, vrobably a stratum of the Dakota 
sandstone locally Bere to metahorphism 


The last shipment mace before closing dima’ during the fell of 1947 
comprised 32 tons and was settled for by ‘the Shenandoah-Dives Co. on the 
basis. of 9.9 percent lead, 7.9 percent zinc, 1.25 percent copver, 13.7 © 
ounces silver, and 0.12 ounce gold per ton. os : | 


The average of assays of sonoiee from the Little Todd vein, taken by an 
engincer whose name was not obtained, indicated a content of 0.5 ‘percent 
lead, 10.6 percent copper, 54 ounces silver, and 0.42 ounce gold per tort. 
The average length of the samples indicated the width of the vein to be 11 
enone | 


Development and mining. - Crosscut adits driven in a northerly direction 
at various clevations have afforded access to the veins. Tho present 
operations are being carricd out on the 4th level, which is also accessible 
by.@ crosscut. It was reported that ‘tho: a on this level exceeded 
1,200 feet in length. 


The ore is extracted by the shrinkage-stoping method. It is necessary 
to hand-sort’ the larger pieces of quartzite from the ore; but to date the 
finer mterial has produced a net. of. $1l. 56 to $12 per ton after Payment of 
royalties and trucking charges. 
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The lessees do not hire additional help. It is the duty of one of the 
members to mintain the compressor, a 215 cubic foot per minute-capacity, 
semiportable, gasoline-powered machine, in good operating condition. He 
also attends any other surface work that may be necessary. 


MILLING OPERATIONS 


Telluride Mines, Inc., Mill 


The Telluride Mines, Inc., mill is at Pandora, Colo., 2 miles east of 
the Telluride post office. It is about 9,000 feet above sea level on a 
side-hill location favorable to the gravity flow of pulp. About half of 
its power requirement is furnished by the Western Colorado Power Co., and 
the remainder by the company's own hydroelectric plant. Water for the mill 
operation is taken from the power-plant teil sluice. The mill flow sheet 
features the use of jigs in the grinding circuit for the removal of coarse 
gold and heavy sulfide for treatment by berrel amalgamation. The washing 
plant removes oil-contaminated slimes and soluble salts. 


A bulk flotation concentrate is made, which subsequently is selectively 
separated into galena-pyrite and sphalerite concentrates. The ball-mill 
feed belt is regulated by a feed control that uses the ball-mill noise level 
plus the classifier-rake load. The overflow density of the classifier pulp 
is regulated by an automtic density-control unit. 


Tho ore is a complex sulfide, in which the precious metals are associated 
and intimately mixed with the sulfide minerals. No tcllurides are reported. 
The gangue is siliceous. 


Milling 
The flow sheet of the Telluride Mines, Inc., mill is given in figure 16. 


The mine run ore is crushed to minus 8 inches at the mine tramway 
terminal and is delivered to the two mill bins of 100-tons capacity each 
by the 3,500-foot aerial tramway. Each bin discharge is equipoed with a 
recinrocating fecd for moving the ore from the bin to a wet trommel screen. 
This screen furnishes a convenient method of washing the md, oil, and other 
contaminating material from the ore, which, together with the minus 2-inch 
ore, is delivered to a chain drag classifier. The oversize from the tromml 
is discharged on a 36-inch belt, which transports the ore to an 18- by 30-inch 
jaw crusher. This belt is also used as a "picking belt,” and the larger 
pieces of barren rock are discarded from the circuit at this point. The 
coarse ore from the classificr joins the crusher discharge, and the product 
is passed over a vibrator screen with 3/4-inch openings. The oversize is 
further crushed by a 3-foot short-head cone crusher, and is joined by the 
undersize from the screen. The product is passed over a weightmeter and 
the weight ts recorded, after which the ore is sampled and delivered to the 
1,200-ton fine-ore bin. The overflow from the chain drag classifier is 
pumped to a 20-foot Dorr thickener, and the overflow containing the oil 
accurulated from mining operations is allowed to flow to waste. The thickcned 
pulp enters the circuit at the fifth ccll of the 6-cell lead circuit. 
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‘The discharge bron the inser bin is moved to ‘the ball-mill scoop 
feeder by a 24-inch conveyor belt. The amount of feed delivered to the 8- by 
6-foot ball mill. is controlled by a feed-control unit near the overflow end 
of the classifier. The ball-mill discharge is distributed to three 18- by 
2heinch duplex jigs, and the tails flow into the 5- by 27-foot drag class- 
ifier, which delivers the sands to the ball-mill feed. The jig concentrate 
is cleaned in the fourth jig, and:the concentrate of this jig is treated in 
two batch amalgametion barrels. The tails from the cleaner jig are tabled 
and the concentrates are added to the feed of the aralgamation barrels. The 
table tails are delivered to a storage bin, from’ which they ere shipped to 
the smelter as desired. The amlgam from the barrels is retorted, and the 
bullion is e0ld directly to the mint. The reject from the amealgamtion. 
barrels joins the concentréte from a lec.d flotation circuit enroute to the 
ee Dorr ehicheney® : , | 


The. dassifier overflows at 30 to 32 percent solids and is condi bianca 
for 13 minutes in the 3- by B-foot or No. 1 conditioner and becomes the bulk 
flotation-section feed at x pH of 8. The fecd entcrs No. 1 cell and 
advances progressively through the six cells of the unit. The concentrate 
is sampled and flcws to No. 2, or lead-circuit conditioner, ond is prepared 
for the 6-cell bulk lead flotation section. The tails from the 6-cell bulk 
unit enter No. 1.cell of «.4-cell scavenger section. The concentrates from 
the section are returned to the’ Pifth cell of the 6-ccll unit. The teils 
from this section enter the first cell of a @-cell flotation unit, the 
sccond secvcenger unit. . The concentratcs fron this unit enter No. 3. con- 
ditioner to be prepared for the zinc’ flotation section. The tails from 
this section enter the third scavenger flotation unit of three Fagergren-type 
eclls. The concentrate from this unit joins the concentrate from the 2-cell 
unit and enters conditioner No. 3. 


- -The pulp preparcd in the sccond conditioner enters the lead ?lotation 
circuit at the first ccll of a 9-cell unit. The unit, however, is closcd 
botween the sixth and seventh cells, and the tails leave the circuit there. . 
to enter No. 3 conditioncr. . The concentrate from the unit is cleaned in. 
the first three cclls of another 6-cell unit. The thickcned pulp from the. 
20-foot Derr thickener, the mtcrial weshed from the ore during the trommel 

screening, enters the lead circuit at the fifth cell of this unit. The 
concentrates from the fifth and: sixth cells are returned countercurrent to 
cell No. 4. The concentrete from the fourth ccll joins with that from the 
first three cells and is thickened in tho 30-foot Dorr thickener. The pulp 
from this thickener is filtered on a 6- by 6-foot Oliver drum filter, and 
the cake ts delivercd to box cars by conveyor. Tho tails from the lead 
cleaning unit pass to tho x ; 4 ecll of tho 9-ccll unit. 


‘Tho last three cells of the 9-cell unit are uscd in cbasunetiod with 
a 6-ccll flotation: unit to form the zinc circuit. The pulp is prepared in 
conditioner No. 3, enters the circuit at No. 9 cell, and advances progres- 
sively through the sevén cells.’ The conccntrates from the ninth, first, 
second, and third cclls are returned’ countercurrent to the cignth and seventh 
cclls, which } act as cleaner and grecleancr, respectively, of the. zinc con- 
centrate. The concentrate from the seventh cell is pumped to a 4-leaf 
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American filter, and the cake is delivered to the zinc concentrate storage 
bin. The tails from the zinc flotation circuit are tabled on a Wilfley 
table, and the tails re-enter the circuit with the feed to the 2-cell 
scavenger unit of the bulk flotation section. The table concentrates join 
the table tails shipping product in the storege bin. 


The reagents used at this mill, together with the amount and point of 
addition, are shown. in the. following table: 


. 3 Ore feed, 
Nemhe — added | pounds per ton 


Am. Cy 40k .....0+eesj Ball mill Gs 
y A ee ee eee es Conditioner No. l. | 032 
BAG: gee akan seraaens . do. 0013 
GNS No. 5 eceoresesece do. | 0033 
Alcohol (Penmasol) .. do. 005 
GNS No. 5 ssocesoeese| Coll No. 3 of tie, Ort Hak ait ont 
Alcohol (Penmasol) .. Go. | 0015 

Zhe sesececccccececes| COll No. 8 or the second cell of | 

the 4-cell bulk unit 03 

-6 Cooeeccreresevere ; GOs sO-LA 
Alconol eeoceoererecoe do. sO4 
Cresylic acid ..e.eee doe O11 
CUSO), eececerovcceces FAG Scavengers | O07 

Z-8 Pieri do. 025 
Alcohol redieewenes sal ao. 8005 
TASOh. 24.55 siscesgece Conditions? No. 2 21° 20% soln 
HO seesecececeserere | do. 007 
Alcohol Seve cnieeeers) GO e 004 
Cresylic acid eeseece, doe 004 
Sodium sulfite .eseeel do. 065 10% soln 
NaCN scscecsesececeee!/Cell No. 1 of the lead circuit ess 
Alcohol .cceseccceeee}Cell No. 1 of the cleaning section olons 


DR peti iss Sedeines Slime circuit OS per ton slime 


. 
. 
eg ae eee ee ee eee 


i Z-6 RE RE CRE, do. 03 per ton slime 
CaS: Nou 3” ceaceeeesns | dO. 25 per ton slime 
Aerofloat 25 seccsecel do. 2013 per ton slime 
LAD «ec eseeesesoes eel COMGITIOne? No. a 9 best feeder 
Copper sulfate .eccce, — do. 3 O07 set at 45° F 
NaOH vessaneuetensbe} OD 023 

NH), CH eovoecerceseseecoece CO's ol3 

Zt PTUOCTe CRT TET CCE Tee do. 004 

Z-8 aaa caeeee a do. e002 

Sodium aerofloat ..«..! do. jel 
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Typical analyses of various mill products and ratios of concentration 
are given in the following tables 


Product 
Heads cecccocecceseces 


Lead concentrate eeec| 1-30 12.9 !15.0 | 3.5 | 5) 
Zinc concentrate eeece 025 ‘ { 52 20 ip) 
Table concentrate .e-. | | 015 


Mill tailings 


tio of concentration 
Lead concentrate sicocescecece t ia 14 to 1 


Zinc. concentrate eocnceceverce 130 to. 1 

Table concentrate cecececoces 70 to 1 
Calculated over-all | : 
recove roent scesess | 88. 


Idarado Mining Co. Mill 


The mill is at the portal of Treasury tunnel, 12 miles south of Ouray, 
Colo., on Highway 550. The elevation is 10,€25 feet above sea level. Ores 
are produced from the commany's operations on the Black Bear vein, a 
compound vein that has been formed from several overlapping stages of min- 
eralization. The ores consist of complex sulfides of copper, lead, and 
Zinc in a quartz ganguc. The chief ore minerals are galena, svhalerite, 
tetrohedrite, freibergite, bornite, and chalcopyrite. The galena is 
argentiferous. Much of the sphalerite contains little or no iron. Gold 
ig associated with the sulfides and is also found in the quartz gangue . 


During the early operations of the Black Bear mine in Ingram Basin, the 
ore was delivered by acrial tramway to treatment plants: in the vicinity of 
Telluride. Mcétallurgical tests conducted on ore encountered in the Treasury 
tunnel were favorable, and a 250-ton mill wes. constructed near the a 
of the tunne] and placed in operation during 1945. The mill served as 
pilot plant and permitted treatment of ore vroduced by develorment. the 
plant was operated during 1947 cnd 1948, approximtely as installed, 
although plans for expansion have been prepared and some construction, has 
beon started. The plans include the underground installation of the primry 
crushing, which will be placed in operation about May 1, 19k9. It is 
expected that 3 or 4 months will be required before the “changes. necessitated 
by this installation will be operating Banas 


Milling 


A Senetasesble noEeion of ue neomation on milling was stent eed from 
a report by F. W. McQuisten, Jr.,68/ metallurgical engineer for Newmont Mining 
Co. 


68/ McQuisten, F. W., Jr., Milling Practice at Idcrado Mining Coe: 
Mining Tochnology, May 1948, 6 pp. 


A.I .M.E. 
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Figure 17. - Flow sheet of the Idarado mill. 
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The flow sheet of the Idarado mill is shown in figure 17. 


As now in use (1948), the surface crushing unit consists of an 18- by 
36-inch jaw crusher discharging minus 3-inch material, which passes over a 
4- by 8-foot screen with 1/2- -inch openings. . The undersize goes direct to 
the fine-ore bin. The oversize passes to a 6-inch gyratory crusher, 
followed by a 4-foot cone crusher in closed circuit with the 4- by 8-foot 
screen. The crushed ore stored in the 1,000-ton fine-ore bin is delivered 
toa 7- by 7-foot Marcy-type grate-discharge ball mill by a belt conveyor 
that rasses over a Merrick weightreter. 


The reagents used, together with the amount and place of addition, are 
as -followss: 


| 
t 

Zinc sulfate ete tan 1 250 
‘ 


Ao Ci MOS MOS ‘coccesocsecne | 0.05 Ball mill 

Do. 
Sodium cyanide eececrcseves ~10 Do. 
Lime SO ERT POOP Te eT Ere 2.00 | Do. 
Amyl xanthate cccccevcsecer 0025 | Classifier pool 

Do. Fekeebeewepee 2025 Staged to copper-lead flotation 

Zinc sulfate ecccccccccccves 20 Copner-lead cleaners 
Sodium Sulfite ceccccccvoece «20 Do. 
Sodium cyanide ceveccesccees 030 Copper-lead separation 
Sodium SUILICS coccecscoscc a0 Do. 
Copper Sulfate evscercccves 1.00 | First zinc conditioner 
Z8 potassium butyl xanthate 415 | Second zinc conditioner 
Lime -ccccccccvccvecevvccses 3.00 | First Zinc conditioner 
PoP: B24. sscicvesspeivecee t. 20 | Frother where required 


A typical mill head contains 1.40 percent lead, 2.70 percent zinc, 0.70 
percent coprer, 0.07 ounce gold, and 2.70 ounces silver per ton. The follow- 
ing table gives the distribution of recovered metals in various products over 
a l-month period. 


recent cistrtbateen 
Gold {$i Lead_{ Zine 


Flotation SOEG 4646 06.006000840'* 100.00 + LOG 00 100 wa 100.00 ;100.00 


Copper concentrates ceessceseees | 76 639 | 30.61 | 87.45 | | 5.39 | 3332 
Lead concentrates scocecssereces 5.66! 59.27 3 36 91.46 | 1.53 
Zinc Concentrates cccvccecuccese 7 | , 5 el3 Lef9 } 88, 14 
Tailings Ceoreeeresercevrerererers ! 3 3 | 1.40 | 701 


The practice of recovering free gold in jigs, common in the San Juan 
region, is employed at the Idarado mill. The ball-mill discharge flows to 
a 42- by 42-inch jig, the concentrate passing through a 12- by 12-inch 
Cleaner jig. From the cleaner jig the concentrate enters a Titan amalgamtor. 
The reject from the amalgamator-is treated again by jigging, the concentrate 
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from this operation passing through a batch amfIgamator. The tailing from 
the jig and amalgamtor circuit is sent to 2a 66-inch classifier, whereas the 
amalgam obtained from the two amalgamtors is retorted. The bullion is 
shipped to the Denver mint. Approximately 35 percent of the gold in the 
ore is recovered in this circuit. 


The classifier overflow is mintained at: 30 percent solids and is 
conditioned 10 minutes before it enters the copper-lead flotation circuit 
at the first cell of a 10-cell barik of flotdtion mchincs. According to 
McQuisten,69/ "The scavenger concentrates from the last five cells are | 
returned to the head of the circuit.". Rougher concentrates from the first 
five cells are cleancd and recleaned in single mchinos, the tails from these 
machines being pumped back to the No.1 (copper-lead circuit) conditioner. 
The copver-lead concentrate is fed tothe third cell of a bank of six No. 18 
special cleanor cells. "A dilution of 9 to 1 is mintainced in the circuit.” 
The froth from the third ccll is fed countercurrently ‘to cell 2, and the 
froth from cell 2 is fed countereurrently to cell 1, these two cells acting 
as cleaner and recleaner, respectively, of the lead ecmcentrate, which is 
thickened end filtered and- delivered to the lead- concentrate- shipping bin. 
The froth from cells 4, 5, and 5 re-enterg the circuit at 3 ccll, and the 
tailing from these cells becomes the copper concentmtc that-is thickened, 
filtered, and Ber ora: to eho copper-concentrate ‘bin. ; It hag . Pais 
possible Se of the more Rae smelter paynent ‘for copper ™ ‘the 
lead concentrnte over lead in the copper ‘concentrate. °.: 

The tailing from the copper-load bulk flotation dirciit: 43 conditioned 
in two stages in the No. 2 and No. 3 conditioners for 10-minute periods, 
then becoming the zinc flotation fecd at a density of 25 percent solids.. 
The zinc flotation unit consists of 8 cells, and the froth'flow is simtlor 
to that in the copper*lead separation circuit. The fécd cntera the circuit. 
at cell 1, the froth from the first four cells passing to ‘a unit. cleaner 
' ecll and a recleaner coll. The froth from the scavenger cells, 5 to 8, 
re-enters. the ‘circuit in the No. 3 conditioncr with the tdil ‘from the two 
cleaner cells. Tho concentrate from colle 1 to 4 ‘is ‘thickened; filtered, 
and delivered to the zinc concentrate shipping bin. The tail from the zinc 
circuit is sent to waste at 22 percent solids, together with the overflow 
from the zine concentrate thickener. 


‘King Lecse Mil) 


.. The King Lease. mill is a remodeled section of the old Camp Bird. 
gravity 7stamp-amlgamation mill -and. mkes use of about ane-fifth of the 
floor. space under cover in. that previous operation w. The mill, which hrs a 
nominal capacity of 140 tons per ‘24 hours, ig ‘sftunted at the " mine portal 
about 6-miles southwest of Ouray ‘at an elevation of 9,790 feet. Amigam- 
tion plates are used for the recovery of gold, and the tiant is being 
arranged to selectively float the amlgomtion ‘tafls for the production 
of a lead .and.zine concentrate... A.bulk flotation concentrate of these . 

sulfides is being shipped at this timo — 1947). The connected 
power load is 200 horsepower - aaa = Oe 


Work cited in footnote 
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Figure 18. - Flow sheet of the King Lease mill, Camp Bird mine. 
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The ore is a complex sulfide containing galena, sphalerite, and pyrite 
with associated silver and free gold. The gangue minerals besides pyrite 
are quartz, calcite, and andesite breccia of the country rock. The mining 
operation provides a 1,500~ton retention. storage underground, which is 
sufficient for 10 days or more of mill acai Ore is delivered by 

mine cars direct to the mill. a ee ee 


Milling. 


The flow sheet of the mill arranged for selective flotation its shown 
in figure 18. 


The crushing unit consists of a “primary_10- by 10-foot Telsmith jaw 
crusher and a 9- by 12-inch secondary jaw crusher.. The primary crusher 
discharges to 3- by 6-foot vibrating screen, from which the oversize goes 
to the secondary crusher. The discharge from the secondary crusher and 
from the screen is conveyed to a 200-ton capacity fine-ore bin. The ore 
from the bin, controlled by feeders, is charged.to two 5- by 4-foot grate- 
discharge ball mills in parallel, equipped with 16- by 18-inch trunnion 
trommels with 1/8- by 1/2-inch slots. The undersize passes over amalgama- 
tion plates; thence, with the oversize, advances to a 4,5- by 18.5-foot 
duplex drag classifier. The classifier sands return to the grinding 
circuit, and the overflow passes over amalgamation Plates to the flotation 
unit. 


Three 4- by 20-foot amalgamation plates are arranged in series for the 
fine-ore flow. The plates are cleaned periodically, and the amalgamation 
tails are pumped to the first of a 6-cell flotation unit. The amalgam 
is retorted, sponge gold is shipped to the Mint, and mercury is returmed to 
the plates. 


The 6-cell bulk flotation unit makes a, concentrate that is retained in 
a 16-foot Dorr thickener and a tail that is re-treated in two 5-cell units 
that mke a tailing that is discharged to waste and a concentrate that is 
cleaned in a 2-cell cleaner unit of.a machino of the same type. The cleaner 
cell makes a concentrate that goes to the thickener and a tail that is 
returned to the first of the two banks of cleaner cclls. 


The concentrates retained in the thickenor are pumped to a 3- by 2-foot 
Marcy ball mill and reground. They are floated in two 4-cell units, where 
a licad concentrate is produced in the first unit and a zinc concentrate in 
the sccond. Both are filtered separately on a four-leaf 4-foot American 
filter. A 6- by 6-foot conditioner between the two units ‘prepares the lead 
tails for the zinc circuit, and tails of the zinc circuit go to waste. 
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The following table gives sore data on reagents and the mill circuit. 


. e . A , * 
, a . i ‘ P) ede cand ' 
ee ee ee ne eg 


Where added °° - Reagent Pounds per ‘ton How added 
. peas a ene $< ‘ 
Bail mill secccese Sodium sulfite 4. 3 of 2, ert a 20 percent solution 
.. * Sodium cyanide 4. 0.54 ©. =. 25:71:10 percent solution 
No. kok ecoresdssd 030 ate 2) percent solution 
zine sulfate .ose 3.27 20 percent solution 
Conditioner eseese. Covrer sulfate ., 1.37 saturated at 68°. 
Sodium aerofloat, Ase) y) yencent sort ion 
DIA PUMP ecodcpeove /SOda QS .0« se «60s: 00 oe 7 
MGtso..iccteeaeseee. 1500 As 4-1 mix - 


Zine circutt eaves Line C2ceeeesegeee 4.00 Solid 
* . Pine oil ..seeee- 1¢ drops per. min. Visual need 
Pump at head of oe Z-6 Cooeenmesecorse — 276 | : 
lead circuit Pine oil (GNS 5) « "149 
Bali-mill datas 7 
Density of discharge 62 percent ‘solids his 200 nosh B percent 
pH of mill weter from mince seccsscees Ted 
PH of ball mill dischnirege eoccceccees§ 920 
PH of ZIinC NCA cecsccscsccccsesacscces LeO 
PH Ol ZINC TALIS wae awwee een eee wweee 11.0 


Classifier overflow, 37 vercent solids 


The Poctowsn6 tabdle gives the typical grade of various mill products. 


ze/ton _ Porcent 
‘Gold jSilver | Lead . 
Mill feed eevceosesene O19 ec 2.06 
Bulk flotation a 
concentrate ceeese - 85 | 32.0 112.3 - 117.6 
Lead concentrate ee. ; 1.12 | 54.6 |21.4 7.2 
Zinc concentrate <.. | esl | 13 62 O.1 
012; O.4 O.1 


Mill tailings esececee 


“American No. 1 custom MiLt 


Tne Americon Noe 1 custom mtll is owned and eecuutea by the American 
Zinc, Lead & Smelting Co. Im eddition to the informtion obtained fron 
the operators, some. information was obtained from 2 | report ty D. C. McLean, 
Hildreth Frost, Jr., and M. L. Kay.70/ | | 


Thé mill situated at Gunes Colo. , was purchased Seine 1946, and the 
company has spent considcrable time and effort on remodeling during 1947 and 
the early pert cf 1948. The plant will have a datly camcitty of 350 tens 
when remodeling 1nd installation of equipment now at hand cre completed. 


7o/ McLeen, D. C., Frost, Jr., Hildreth, ond Kay, M. L., Custom Milling | 


American Lead & Smelting Co., Ourny, Colo.: Deco Trefcil, Denver 
Equipment Co., November and December 1948. 
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Ore from various mines 
Seales 
Coaree ore mal 10-compartment 
Feeder, rae 


Belt o » 2heineh 


Undersize °7!2#}y Ghat/Prgeeh =, Htore, 


Jew » 10 x 2jeineh 


Belt conveyor, 18-inch 


Electremagnet ——= Serap iron discharge 


Grissly, l-ineh openings 
Undersise Oversise a 


Ball mill, j x 8-foot 
Duplex jig, ee x 2leinoh 
Spiral classifier 
Sand Overflow 


8-oell flot, mach, B-cell flot, mac 


Comitiener, & x 10-fo¢ 


Conditioner, 5 x 5-foot 


Pilter, “-foot, 2-dise Tailing sampler 


Filter, ity Jadivo 


Zine concentrate ‘Taste Copper concentrate Filter, 6-foot, L-dise 


Lead concentrate 


Figure I9. - Flow sheet, American No. | mill. 
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Digitized by (OK gle THE OHIO STATE UNIVERSITY 


The plans contemmlate treatment of custom ore from the various mines in 
the Cistrict which are not equipped with milling facilities. Laboratory 
and testing units are being prepared for the study of ores from mines that 
deliver custom ores. _ | 


Milling | 
The flow sheet of the mill isshowm in figure 1°. 


The coarse-ore bin is designed for the reception of custom ore as well 
as that procuced from the company-operated properties. It has 10 compart- 
ments that permit truck deliveries from various properties simultaneously. 
A truck-size scale has been installed, so that the weights of deliveries 
can be made easily. The arrangement facilitates segregation of ore from 
various sources. These bins discharge onto a 24-inch conveyor belt, which 
delivers the ore toa ek-1/2 -inch by 6-foot grizzly. The oversize, alia 
2-inch material, passes through a 10- by 24-inch jaw crusher and joins the 
undersize of an 18-inch conveyor belt, which delivers the product to a 
3-foot cone crusher. This crusher discharges minus 1/2-inch material to a 
second 18-inch conveyor belt, the discharge end of which is equipped with a 
bucket samplex that cuts 2-1/2 percent of the feed for a sample. This 
sample is cut again to the desired finel amount, and the reject rejoins 
the feed to the selected storage bin. The stones bins discharge to 
another feed belt, which delivers the ore to a 5- by 8-Poot overflow ball 
mill. 


The ball mill discharge is treated in a 16- by 24-inch duplex mineral 
jig. The concentrate from the jig is delivered to the storage bin, and the 
tails are fed to a ‘iC-inch spiral classifier. The classifier overflow 
furnishes the feed for the lead flotation unit, and the sands are returned 
to the ball-mill feed for further grinding. 


The flexible arrancement of the flotation section permits treatment 
of the various ores in accordance with information obtained by the 
laboratory. According to McLean, Frost, and Kay: 71L/ 


When making a normal lead-zinc scparation, the main flow of 
the pulp over the classifier enters the third cell of an 8-cell 
flotation machine; cells Nos. 3 and 4 retum their froth to cell 
No. 2 for cleaning. Cell No. 2 returns its froth to cell No. l 
for final cleaning. The scavenger cells (5, 6, 7, and 8) return 
their froth to cell 4. The pulp flow of the machine is from cell 
1 over the weirs and through sand relicfs to cell 8. The final 
le:d-copper concentrate flows by ow to the lead- penne 
concentrate pump. 


A portion of the tails of this lead-copper flotation machine 
is pumped directly from the lower tailing zone of cell 8 onto a 
pilot table. This table allows the operator to see even the 
slightest amount of lead (in most ores) in the lead circuit 


T/ Work cited in footnote 70. | 
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tails. It also gives him a visual idea of the amount of zinc 
and iron in the ore and what to expect in the zinc circuit. 


The tailings from the first flotation bank flow by gravity 
into cell No. 1 of a second 8-cell flotation machine wherein 
the froth and pvulp flows are the same as described above. This _. 
bank ordinarily functions as a lead scavenger unit, the concen- 
trate from which is pumped to cell 4 in the first bank. . Under 
unusual conditions, this bank can be used for making earner a 
lead-zine middling or a zinc CONCERT TE Ole 


The tailings ‘fron the ‘lead jen cee tea flow into a 
large surge box and then by gravity into the standpipe of an a- 
by 10-foot conditioner for reactivation of the zinc. Copper 
sulfate is added at the surge box and lime into the top of the 
conditioner. 


The discharge from the zinc conditioner enters the first 
zinc circuit bank at the rear of the third cell. The pulp 
and froth flows in this bank are the same as those previously 
described. -.A second pilot table is Uroviden: for visual control | 
of this zine circuit. ; 7 


“The arias from the first zinc machine flow by gravity 
to a pump which lifts the pulp into a 5- by 5-foot conditioner. 
From the conditioner, the pulp flows into cell No. 1 of a 
fourth 8-cell flotation machine. In this machine the froth 
from cells Nos. 2, 3, 4,5, 6, 7, and 8 discharge into a 
common launder which returns the froth to cell No. l. The 
concentrate from cell No. 1, when the bank is functioning as a 
zinc scavenger, is pumped to the first cleaner cell (cell No. 2) 
of the first zinc machine. 


“For ores Sonvadnine: sufficient copper to warrant making a 
_lead-copper separation, an 8-cell flotation machine and a 4- 

by 4-foot conditioner are provided. The lead-copper concentrate 
can be pumped into the conditioner where either lead or copper 
depressants can be added. The pulp then flows by gravity into . 
cell.5. Cells.5 and 6 return their froth to cell 4. Cell 4 
returns.its froth to cell 3. Cell 3 overflows the final lead or 
copper concentrate (depending upon the mincral being depressed). 
The froth from cells 7 and 8 returns to cell 6. The tailings 
from'cell 3. constitute the final lead (or copper) concentrate. 


The first two eeite are not used as part of the lead-copper 
separation circuit, but are designed to function. as. additional 
lead-copper concentrate ie eatCre if needed. 


Laboratory tests indicate ‘the reagents to be used for the ores from 


various customers; consequently, various combinations are in use, and 
about the only constituent that remains constant is the feed water, which 
has a pH of 7.8. | 
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Ore frem Pride and Green Mountain mines 
Steel rail rary: Beineh spacing 


Cearee ore | SO-tem capacity 


Craia i 


Bar grigsly, 5 x 2-foet, 1 1/-ineh spacing 


ES Sn 


Underei se Oversi se 


| 


Jew crusher, 10 x 20-inesh 


Belt cenveyer 


Pine ore bin, 160-ton cavacity 


Ball mill, 5 x 7-foot 


Spirel tremmel 
Plus 7 ee Plue 6-mesh, minus 3/)-ineh ues = 
Waste debris Spiral claseifier, 30=-ineh Vinerel jig,8 x 12-inch 


Unit flotation eell Censentrate 


Tailing Lead eensentrate  Snelter 


8.0011 flet, mek, 


Conditioner, 6 x 6-feot 


Tailine te waste Dise filter 


|. teed ecensentrate 


Zine eensentrate 


Figure 20. - Flow sheet, Pride of the West mill. 
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An example of the reagents and the place of introduction is shown 
in the following table. No reagents are added to the ball mill feed. 


Classifier overflow: 


Anyl Alk 12). exseoceeceovnce 
B-23, B-24 Dupont eecece 


Lead circuits: 


Sodium sulfite eeeoveces 
Zn sulfate cocecvvcvcccese 
NACN cocccvccvcscveseres 


Zk and Lod eovensesevecs 


MeEtSO céccccovscsacersetes 
lead cells: 

Zinc Bulfate ecevecvssce 

Sodium sulfite ceesececes 


NACN ccoccccccccesvcecces 


Line circuits 


Conditioner: 
Copper Sulfate eeceooe 
Lime ceereesecererece 


a5 eoevecorervesorseses 


First cell: 


Frother eeeoaenensenvetes an eee 


Scavenger cells; 
Copper sulfate and lime. 


10 to 15 drops per minute 
As needed 


0.5 lb. per ton (5 percent solution) 

1.0 lb. per ton (10 percent solution) 
O05 lb. per ton (10 percent solution) 
005 lb. per ton (mixture 50 vercent) 
03 lb. per ton 


O.1 lb. ver tm 
el lb. per ton 
-O3 lb. per ton 


1 lb. per ton (sat. at 40° solution) 
To a pH of 10-11 in tails 
0.05 lb. per tm 


As needed 


As needed 


Pride of the West Mill 


. 


The Pride of the West mill is at Howardsville on State Highway 110, 
ebout 5 miles northeast of Silverton, Colo., at an altitude of 9,000 
feet. Two mines, the Pride and the Green Mountain properties of the 
company, supply the ore for the miil. These mines are about 2 miles up 
Cunningham Gulch at an altitude of 10,000 feet. — 


The mill was constructed in the summer of 1940 and has operated con- 
tinuously to January 1, 1948. It was originally designed to treat 50 tons 
per Cay but was enlarged during the war to handle 110 tons. 


The mill flow sheet (fig. 20) is featured by the introduction following 
the ball mill of a jig and a unit flotation cell to remove the coarsely 


libereted sulfide particles. 
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The ore minerals are galena, sphalerite, tetrahedrite, chalcopyrite, 
and some native gold and silver. The pyrite aprears to carry but little 
of the precious metats that are essociated with and included in the lead 
and zinc sulfides. Most of the silver occurs in the tetrahedrite. Quartz 
is the chief sangve mineral, but there are smaller amounts of calcite and 
andesite country rock. The copper ccntent.of.the ore has increased slightly 
with depth, especially in the Creen Mountain workings. 


Milling 

Mine-run ores from the two company7operated mines in Cunningham Gulch 
are delivered to the mill.by trucks.owned.by.a Silverton trucking contractor. 
The loaded trucks are dumped on an 8rinch.grizzly.constructed of steel 
railroad rails, and the oversize is hand-broken to pass through the grizzly. 
The coarse ore is drawn from the bin-over a-5-by-.2+foot grizzly with bars 
spaced at 1-1/4 inches. The undersize from the grizzly falls onto a 
conveyor belt, which delivers it to the 160-ton fine-cre storage bin within 
the mill building. The oversize from the grizzly is crushed by a 10- by 
20-inch jaw crusher and joins the griza2ly. wer on | the conveyor for 
delivery to the finc-cre bin. - whee ee . 

The fine ore is delivered to a ball mill pce a, senweuee belt, which draws 
from the center of the bin. As originally installed, the. ball mill was 
5 by 5 feet, but a e-foot section was welded to it, making it 5 by 7 feet. 
The ball mill dischargecs through a 6-mesh spiral screen; the oversize 
enters the 30-inch Akins classifier and is returned to the ball mill for 
further grinding. The undersize of minus .6-mesh-mterial is treated in a 
mincral jig, which produces a concentrate that -.is drained and shipped to 
the smeltcr. The tails from the jig are passed through a unit flotation 
cell, which produces a concentrete that is pumped to the lead filter with 
the concentrate from the lead circuit, and -the cake is delivered to the 
shipping bin. The tails from the unit cell are returmed to the classifier 
with the plus 6-mesh ball-mill discharge. The classifiér sands..discharge 
at 70 percent solids; lead flotation reagents are added, and they are 
returned to the ball mill. A water spray is mintained on the classifier 
screen to bring the pulp to the desired density for the flotation section. 


The classificr overflow enters the second cell of an 8-cell bank, which 
comprises the lead flotation circuit. The concentrate from this cell is 
cleaned in the first cell, the tails rassing on through the circuit with 
those from No. 2 cell to-the zinc circuit. conditioner. The cleaned lead 
concentrate from the first cell is filtered, and the cake is delivered to the 
shipping bins. The froth from the last six cclls is returned to the circuit 
et the second cell with the- classifier overflow. 


The lead sixcute tails are conditioned with reagents for 40 minutes in 
a 6- by 6-foot conditioner. The conditioned pulp enters the zine circuit 
at the second cell, and the flow is similar to thet used in the lead circuit. 
The toils from this circuit are sont to waste storage for settling. The 
concentrates from the zinc circuit are filtered, and the cake is delivered 
to the shipping bins. 
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The ore does not contain enough copper to warrant installation of 
equipment for producing copper concentrate. 


The following table shows reagents and amounts used and the point in 
the circuit at which they are added. 


Soda OSH eeccecrccevsccvccce 
Zinc sullatc cecccscrcocece 
NOCN cccccecccccecnsseccces 
Yarmor F csccecccersecccces 


-3 eoeceeeseceoeceeereneences 


1.0 25-percent solution 
025 lO-percent solution 
005 As received 
013 5-percent solution | 

009 5S-percent solution j © cinssition overflow 

005 Undiluted | 2 Doe 

| 


Z~3 Ce Peececccerececesesere 


Sharples Alc Noe 124 .cee. 


Copper SULPATE seeoverovcece 65 Saturated Zinc conditioner 


Lime cecccccccccveveccscce 2 0 Dry Do. 
-3 Coco reeeecerevrecsreoesece lh 5 -percent solution Doe 
tree rer ee ee ee ee re ee 009 5-percent solution | No. 5 zine cell 
Yearmor F .ccccecdcevescves Pie) As received Do. 


Cresylic acid eneeeeceecee Zine conditioner 


Note: Ball-mill reagents fed with sand return from classifier. 


The analyses of typical mill products are shown in the following 
table: 


; Concentra- 
Product tio ratio Gold _| | Silver| Lead, Zine Copper | Tro LInso 

Head 08 6.0 602008078 - 1 _ 
Jig concentrate. .... 
Unit cell concen-- - 
trate @¢eeeseeoe ene eee @ 
Lead concentrate. s. 
Zine concentrate .. 
Tailings eeoeecorevece 


Highland Mary Mill 


The Highland Mary mill is in Cunningham Gulch, 1,200 fect from the 
mine and 650 feet lower in elevation. The mill handles 100 tons of ore 
per day and mkes a bulk flotation concentrate and a jig concentrate. 
Power is purchased from the Western Colorado Power Co. during the low-water 
season, but when water is plentiful the company's own water whoel develops 
enough power to operate the plant. The present company has operated this 
old-time property since 1940, and the ore, which 30 to 35 years ago assayed 
more then 100 ounces of silver and three-quarters of an ounce of gold, during 
1947 contained 1.32 percent lead, 0.16 percent copper, 0.10 ounce gold, and 
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4.81 ounces silver per ton. The ore minerals are galena, chalcopyrite, 
tetrahecrite, tennantite, sphalerite, gold, and silver. The precious 
metals are usually associated with the gray coprer minerals but oe ee 
the galensa. 


Milling 


The ore is crushed at the mine to minus l-inch in a 9- by 16-inch jaw 

rusher and delivered to the mill by a 1,200-foot aerial tram... The fine-ore 
ee bin has a capacity of 250 tons and discharges to an 18-inch conveyor 
belt, which delivers the feed to the 6- by 4-1/2 foot Marcy-grate ball mill. 
The ball -mill discharge is classified by a 48-inch Akins’ classifier; the 
overflow becores the flotation feed. An 8- by 12-inch duplex mineral jig is 
installed in the ball mill-classifier circuit, taking the discharge from -the 
ball mill, the jig tailing passing to the classifier. ‘The ‘concentrates 
are drained and sacked for shipment. The company's records indicate that 
2) to 40 percent of the gold in the ore is recovered by the jig.- 


The classifier discharge is comvcsed of about 5 pércent plus 65-mesh 
and 60 percent minus 200-nesh miterial. The feed enters the bulk: flotation 
circuit, which is composed of eight cells. The tails dare tabicd:for- visual. 
assay and are sent to waste storezge. The concentrates’ produced: by this - 

circuit are dewatered by a 4-foot, 2-disk filter’ and are delivered: to: the 
storage bin. 7 ; 


The flotation reszents Am cy No. hok and 2-6 are eadea to the circuit 
with the ball mill feed, and Z-6 and Yarmour F are added at the flotation 
cells. | 


Analyses of typical mill products are es follows: 


'  ' Oz./ton | Percent. ; 
a hates Gold Silver Lead ‘[ Zinc i Copper 
Jig CONCENUYATG: 6606-06-08 660 wae o00e 33 85 111.8 59.8 0.50 9.15 
Bulk flotation concentrate <ecvesecer 1.92. 91.7 | 32.2 | 1.10 2650.” 
Tailings SCOCHCHCOL OSLO COC OO ELOEO HOLE E®S AGH ap 0) 1 "4 -? oo 0 


Note: Recoveries .for 1947 were 90.3 poncent gold, 87. 1 ‘percent silver, 89.1 
percent lead, and (or 8. percent COPPEF o 


‘The plant is very well-arranged and is maintained in sete operating 
condition, 


Lead Carbonate Mill | 


The Lead Carbonate is a 50-ton mill built in the summer of 1947 and 
situated at the old mining camp.of Gladstone, San Juan County, Colo. It is- 
on a side-hill location but is free from the danger of snowslides, has 
abundance of mill water, and ae oak room for ee disposal. 
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Figure 21. - Flow sheet of the Lead Carbonate aill. 
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The ore is obtained from the Lead Carbonate mine 1-1/2 miles east of 
Gladstone at an elevation of 11,600 feet. Native gold and silver are 
associated with the complex bese-metal sulfides. The gangue is siliceous, 
and relatively large amounts of rhodonite are found in places. 


Milling 


. rs S 
° eo 4 
. 
. 


“ e 


- 7 1 6 
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The mine-rum ore is delivered to the mill by trucks owned by a Silverton 
trucking company and operated on a contract basis. The ore is dumped on 
a grizzly constructed of railroad rails spaced 8 inches apart, and the over- 
size is hand-broken into the bin below. As the ore is drawn from the bin, 
it passes over a bar grizzly with-bars. spaced 3/4 inch apart. The mdersize 
falls onto a comveyor belt that vasses beneath the discharge of the 9- by 
18-inch Telsmith jaw crusher and delivers undersize and discharge from the 
crusher to a. 185-ton capacity fine-ore bin. A conveyor belt driven by a 
variable-speed motor delivers the ore to the 4- by 5-foot ball mill for 
fine grinding. The ball-mill discharge is treated in an 18- by 12-inch 
simplex jig; the comcentrates are drained and sacked for shipment to the 
smelter. The jig tails are fed to a unit flotation cell, which produces a 
concentrate that is pumped to the conditioner for the lead circuit. The 
' tails from the unit cell flow into the 30-inch Akins classifier, which 
delivers the sands to the ball mill for further grinding. The classifier 
overflow joins the concentrate from the unit cell at the 3-foot lead circuit 
conditioner. 


‘The conditioned vulp enters the lead circuit at the first of four cells 
that comprise the circuit. The concentrate from the first cell is pumped 
to the filter, and the froth from the lest three cells enters the circuit 
with the fecd at the first cell. The tails from this circuit are pumped to 
the zinc section 6- by 6-foot conditioner and are fed to the zinc flotation 
cells. The feed enters the circuit at the first of four cells comprising 
the bank, and the flow is similar to that of the lead circuit. The concen- 
trates are filtered and the cake is delivered to the shipving bin, and the 
tails are settled at the settling pond adjacent to the mill. No copper ca- 
centrate is mde at this plant, as the copes content of the ore does not 
warrant it. 


The jig concentrate contains the greater portion of the "free" gold, 


and is probably the more important part of the concentrates that are 
produced. 


The recgents added to the circuit at the ball mill are as follows: 


| Lb. per ton 
Thiocarbonolid Pr eer ee eer es Os 


Zinc sulfate COCO OE HOE COROO RECS 5 

Sodium cyanide Ccorecerocececer ot 

273 TRUCE RETR E eee 005-0 .15 

SOYTMOUP. DW 2s 6:6: 5-000 oes eeew~ eens ok 
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The following reagents are added in the lead circuit conditioner: 


poh ue. 7 ‘Lbs per ton 
Lime TOrTTererererere eres — OO. 


a73 -Trrrrerereereeee yin ee fe ee 7 08 


Yarmour F ecoccscccscccceces elk 
The reagents added at the zinc circuit conditioner ares 


Copper sulfate... 1.5 lb. per ton and lime 2 lb. per ton 
Sodium aerofloat. .1 1b. per ton 


Analyses of typical mill products are shown in the following table: 


Mill head seeeeee | 0679) 9.70| 6.05; 5.90 | a 
Jig concentrate... !10.0-140.0 | 75.0 | °79.2 ; - |. - | 5.8 | 1.2 
Lead concentrate . —-:1.635) 54.6 | 55.8 + 6.2 |! 3.7 9.5 | 2.1 
Zine concentrate . 034} 6.5 22. 150.5 | 4.7 | 8 3 2 4 

202 0.25! 0.50 - = - 


0.30! 


Tailings ceveses ae 


Shenandoah-Dives Mill 


The millsite of the Shenandoah-Dives Mining Co. is cea situated 
in the Animas River Valley about 2-1/2 miles northeast of Silverton. 
Oil-surfaced Colorado State Highway 110 passes the mill, permitting delivery 
of supplies and transfer of concentrates to the railhead by truck at any 
time during the year. 


The plant was constructed during 1929 and was enlarged: gradually to a 
capacity of 750 tons per day by 1937. Custom ore was accepted first in 
1935. A bulk lead-copper-iron concentrate was produced prior to the 
acceptance of custom ore. The custom ore contained a higher percentage of 
lead and zinc minerals than the company ores, making. separation economically 
necessary. The practice of making a bulk concentrate is still followed; 
however, this product is now reground and treated by selective flotation. 


Milling 


The company's own ore is delivered to the mill over a 10,000-foot 
aerial trem from the mine in Arrastre Gulch. The ore is crushed to minus 
2-1/2 inches before it is delivered to the tramway loading bins for transfer 
to the mill. The mill (fig. 22) is provided with a storage bin of 800 tons 
capacity. The ore is then passed through a Symons 4-foot short-head cone 
crusher and is delivered to a 6- by 8-foot:Marey grate mill at minus 1/2 -inch 
mesh. The Marcy mill discharges through e-6-mesh-trunnion-trommel screen 
to a Dorr classifier in closed circuit. -The:elassifier sands are split, 
a variable amount being fed to a 6- by-5-foot:- Stearns-Rogers. overflow ball 
mill, and the balance as desired is’ returned to:the-Marcy mill. The 
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Figure 22. - Shenandoah-Dives mill, Silverton, Colo. 
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Stearns-Rogers mill also discharges through a 6-mesh trunnion-trommel screen, 
and the plus 6-mesh material is returned to the Dorr classifier that operates 
in conjunction with the Marcy mill. The overflow from the classifier, which 
serves both ball mills, approximtes 15 percent plus 48-mesh and 45 percent 
minus 200-mesh and furnishes the feed for bulk flotation units. 


The minus 6-mesh mtcriol from the trunnion trommel screens of both the 
' Marcy and the Stearns-Rogers ball mills is passed over tables, and the 
tailings are returned to the Dorr classifier. The table section comprises 
three Wilfley tables, which Pee about 3 tons of high-grade concentrates 
per day. 


The bulk flotation circuit comprises six 66-inch cells used as roughers, 
followed by four 56-inch cells functioning as scavengers. The tails from 
the scavenger cells are wasted, and the froth concentrate is broken up and 
settled in two Dorr, 35-foot thickeners operating in series. The underflow, 
the thickened material, is reground in a 4- by 10-foot Stearns-Rogers tube 
mill operating in eieded circuit with a 6-foot Esperenza-type classifier. 
The Esperanza-type classifier overflow furnishes the feed for the lead 
flotation circuit at a pH of 9.0. This circuit comprises le flotation cells, 
and the product, a copper~lead concentrate, is filtered. About 8 to 10 tons 
of concentrete are produced per day. 


The tailings from the lead circuit are conditioned for 30 minutes and 
raised to a temperature of 70° F. and a pH of 10. The zine is activated 
by a solution of ammoniacal]. copper sulfate fed to the conditioner. The 
concentration is made by six flotation cells. The froth from these cells 
is pumped to the zinc filtcr, and the tails are returned to the bulk circuit. 


No water is reclaimed from the tailings, as sufficient supply of water 
is available from streams and springs in the vicinity. The tailings are 
impounded until settled, and the Animas River is not allowed to becom 
contaminated. 


A table showing the reagents, amount used, end the point of addition 
follows: 


Am Cv No. o4 evovococecce 
Yarmour F ceoceceveceros 
Iso-Butal Carb eeeoosee 


0.07 lb. ver ton 
Mix) .01 to 0.02 lb. of 50-50 mix 


Aeroflont 208 ococerere eOl to 0.02 lb. per ton Do. 

Noe 3Cl and 2-8 eeeeees| Mix) .08 lb. per ton 50-50 Bulk rougher 
Aine. Sulfate: .<.6sss6<6 of lb. per ton 

Sodium sulfate cecocees . 

Aerofloat 208 erececerce . eOl to 0.02 

Sodium cyanide eoeecvecs OL to 0.02 

LAC. .26.640054 606 08e06%% ic 

Aecrofloat eho eoeoesvece OL 

Copper ammo sulfate ee. oe Conditioner 
Sodium aerofloat B ees. Ol Zinc circuit 
TOL MG <“etacewierereees0 aie saw aee H 8. 9 to 9.0 

HEAt cevovvecesecvesccese to Fe to 80 degrees 
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Analyses of typical mill products are shown in the following table: 


Oz ./ton -Percent 


.t Gold . Silver ne_i Copper; ror ngo}. 


Heads See :0.10 | 1.66 ae 97 sine 0.20 |. 3.0 > 
Table concentrate ... '9.90 41.6 | 55.5 ‘| 3.9 5 ‘| 1.2 2.4 


Bulk concentrate eeceec \ e9L 1° 5 12 ip) 13 6 2 06 16 ot 26.9 

Lead concentrate cece 3 eOL 61 2a 51 el 4.3 6.4 10 of Joh 

Zine concentrate eevee. 208 ; 5 a 9 60 el : of | 2 PS) 2.3 
«O15 . 1.0 | ays Pp ip) ‘205 ae ie 


TailingS scecccersecece | 
‘Silver. Bell 1i 


The Silver Bell mi] (Pig. 23) is situated at Ophir (ophir Loop), about 
450 fect from the. mine portal of the haulage level. It was constructed on 
the site of an old 40-stamp mill in 1946. Additions underway in 1947, 
comprising installation of a primry. crusher and a washing-sorting plant, 
are expected to bring the ¢npacity from 140 up to 200 tons a day. 


The Salt Lake City Branch of the Metallurgical Division of the Bureau 
of Mines tested the ore. As a result. of the ck ee practices were 
suggested that are now employed. | 


Milling 


. The mine-run ore is dumped on a grizzly .constructed of railroad rails 
spaced about 8 inches apart. The oversize is broken through this grizzly by 
sledging and dropg into the coarse-ore bin. The bin discharges into a 
10- by 20-inch jaw crusher, and the crushed ore is elevated to the fine-ore 
bin by bucket elevator. A belt feeder transports the ore from the fine-ore 
bin to a 6- by 3-foot Marcy-type ball mill tn closed circuit with a spiral 
classifier. 


The classifier overflow is conditioned and passes ‘through a unit flota- 
tion cell. The tailing from the unit cell enters the second cell of an” 
6-cell flotation michine. The concentrate. from the unit .cell and the con- 
centrate from cells 2, 3, 4, and 5 are cleaned in cell 1 and then filtered. 
The concentrate from cells é, 7, and 8 re-entersthe. circuit with the feed 
to coll 2. The tailing from the flotation section is: antomt ically sampled 

and treated on a Wilfley table, which is used primrtly as o pilot table, 
but a small amount of wolframite concentrate is prothiced. . The table tailing 
flows through a 2,000-foot flume to the tailing settling. pond. The surplus 
overflow from the filter is settled ino ee orenenans and. the: Pate. sal returned 
to the filter by a diaphragm pump. . . 


iso butyl carbenol. : yee Oe = 


At the time the informtion on the ere re wes obtained, mither the 
mine nor mill had reached camcity production, and the heads ond mill products 
were not typical of what is to be expected. © 
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Figure 23. - Flow sheet of the Silver Bell mill. 
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Idle Mills 


Alta Mines, Inc. Mill 


The Alta Mines, Inc., mill was idle when visited in December 1947. It 
is about 4 miles from Ophir, Colo., in San Miguel County, and 14 miles from 
Telluride. The plant wos constructed in 1936, ond apparently little change 
has been mde since. Operation has been sporadic in recent years. It uses 
flotation for the production of lead, zinc, gold, and silver concentrates. 


Paragon Mill of San Bernardo Mine 


The Paragon mill is situated at Matterhorn, on Highway 145, about 15 
miles from Telluride. It was built in 1921, remodeled in 1926, and has 
been idle simce 1928. The mill has a nominal capacity of 175 tons o day 
ind used flotation to recover lead, zinc, gold, and silvor. 


Ore is Gelivered by aerial tram 1,850 feet across the gulley from the 
San Bermandomine. The ore was crushed at the mill through a No. 3 Gale 
grratory crusher and was retained in a 250-ton wooden mill storage bin. A 
feeder charges a 6- by 5-foot ball mill, overflow-type, and an old Dorr drag 
classifier sends its sands to a jig and the overflow to the bulk flotation 
circuit conditioner. The jig mde a hutch and a tail. The hutch product 
was sent to ~ smelter, and tails were treated in o unit flotation cell. 
The unit cela tails were returned to the ball mill, and the froth concentrate 
was filtered and sent to the smelter. 


The classsifier overflow was conditioned in a wooden tank whose discharge 
Was led to No, 1 cell of a 6-cell, 18 by 24, flotation unit. Tails advanced 
through the anit, and all froths were collected and sent to the filter. The 
‘ails of the first flotation unit were re-treated in enother 6-cell flotation 
unit. Froth, advanced to No. 1 unit, and tails were fed to a Wilfley table 
for visual @Assay. This table apmrently mde no products. 
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